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Duty Master 


a brand ‘new a-c. motor 





Product of Reiiance Electric and Engineering 
Company and its Master Electric Division, Duty 
Master’s new design gives users better protection 
from the inside out, simplified lubrication, better 
response and improved all around performance. 
The Duty Master line, from protected-open, to 
totally-enclosed, explosion-proof, 1 to 250 hp., is 
ready for delivery NOW. 

Duty Master’s insulation, by means of a series of 
multiple dips and bakes in thermosetting varnish 
plus final protection in finishing enamel, makes it 
resistant to water, acid, dirt and other contam- 
inating elements . . . adds years to motor life. 


Call your Reliance Sales Engineer or distributor 


RELIANCE 


Product of the combined 
resources of 
Reliance Electric and 


‘‘Metermatic” lubrication regulates flow of 
grease to the bearing—provides automatic grease 
relief. No danger of over-or under-lubrication .. . 
no maintenance headaches. 


Duty Master’s low inertia rotor has faster re- 
sponse in starting, stopping and reversing. This 
plus better ventilation and increased accelerating 
torques, permits frequent starts and stops without 
over-heating. 

Duty Master’s new design proves conclusively 
that all a-c. motors are not alike. . . that this new 
motor gives users the best value in industry today. 
write for Bulletin No. B-2106. 


B-1636-A 


1c AND 
TTT ING co.” 


pages 


DEPT. 73A, CLEVELAND 17, OHIO 


Engineering Company and its 
Master and Reeves Divisions 


Canadian Division: Toronto, Ontario 
Sales Offices and Distributors in Principal Cities 


Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, V*xS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
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DOUBLE-DUTY cas-encine ccneautiess 


compress recycle gas and drive lean oil pumps 





At Skelly Oil Company’s Schafer gasoline plant in 
Skellytown, Texas, the two Ingersoll-Rand 660-hp 
KVG gas-engine compressors shown above serve 
dual functions: they compress recycle gas and pump 
lean oil! 

In addition to its built-in compressor cylinders, 
each gas-engine unit also drives an Ingersoll-Rand 
HMTA eight-stage centrifugal pump, connected to 
the flywheel end through speed-increasing gears. The 
two compressors handle 4 to 5 million cubic feet per 
day of resycle gas at 335 psia intake, 845 psia dis- 
charge. And the pumps circulate 906 gpm of lean oil 
to the absorber at 875 psi. 

These versatile 4-cycle V-angle engine-compres- 
sors can be used for compression alone, for pump 
drive alone, or for simultaneous pumping and com- 
pression. Compared to the normal practice of using 


ONLY I-R COMPRESSORS HAVE CHANNEL VALVES 


Known for high efficiency, quiet 
operation and exceptional dura- 
bility. Entirely different. Each 
valve is a combination of 
straight-lifting stainless-steel 
channels and leaf springs, with 
trapped-air spaces which cush- 
ion action, prevent impact. 


AiR 
CUSHION SPACE 
VALVE CHANNEL 








separately-driven pumps, the combination units result 
in substantial savings in equipment cost, space and 
installations costs, and operating expense. 

Special applications like this are made possible 
by Ingersoll-Rand’s flexible, 4-cycle V-angle engine 
design, with its excellent balance and smooth-running 
characteristics under any load and at any speed down 
to half. Other I-R engine-compressors are in use at 
the same plant, and their dependable performance 
was influential in the selection of the double-duty 
machines. 

For maximum economy and dependability, it will 
pay you to check the unique advantages of Ingersoll- 
Rand 4-cycle V-angle diesel and gas-engine compres- 
sors and power units. Your I-R representative will be 
glad to give you complete information. 


Ing ersoll-Rand 


11 Broadway, New York 4, N.Y. 


6-979 
COMPRESSORS « GAS & DIESEL ENGINES - CONDENSERS 
PUMPS - AIR & ELECTRIC TOOLS: VACUUM EQUIPMENT 

* ROCK DRILLS 


IN ENGINEERED PRODUCTS, THERE’S NO SUBSTITUTE FOR EXPERIENCE! 
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This Pipe is EXTRA Strong... EXTRA Safe 


NAYLOR Spiralweld pipe provides the 
practical way to get the economy of light 
weight without sacrifice of strength in 
your pipe lines. 

Because of its exclusive lockseamed- 
spiralwelded structure, this distinctive 
pipe provides greater strength plus extra 
safety against shock loads, stresses and 
strains. And you get these advantages 
along with the light weight that saves 





Its NAYLOR 


NAYLOR 
PIPE Gyan 


The NAYLOR Wedgelock coupling makes a pos- 
itive connection, securely anchored in standard 
weight grooved ends. A hammer is the only tool 
needed to connect or disconnect it. 











time, work and money on handling and 
installation. 

For air, water and ventilating lines, it 
will pay you to get the facts on NAYLOR 
pipe as well as on NAYLOR Wedgelock 
couplings. Just write for Bulletin No. 59. 











1245 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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on the cover 


\mong the many other ages which these 
vears are being labeled, the term “age of 
flight’ certainly stands out. That the 
folly of the Wright brothers is now big 
business is apparent not only in the ac- 
tual manufacture of aircraft (for ex- 
ample, the lead article this month tells 
about the Douglas DC-8), but also in a 
vast airfield construction and rehabilita- 
tion program. Shown on the cover is 
the new $1,500,000 Newark Airport con- 
trol tower. Standing 150 feet above the 
runways of the important New York 
metropolitan area terminal, the build- 
ing houses about $1,000,000 worth of 
transmitters, receivers, direction finders 
and radar. Yet to be installed on the 
top deck is an air-inflated radome to 
protect antennae from the weather. 
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The DC-8 Jetliner—R. J. Nemmers 


How do you build a giant, jet-propelled aircraft? Douglas 
Aircraft Company is using air power and pneumatic tools 

to turn out its quality-controlled, highly esteemed 

commercial airliner. ) 


Cold ‘‘Caisson”’ In Lower Manhattan—S. M. Parkhill 


When a deep shaft had to be put down through quicksand, 
freezing the ground and then chipping it out with paving 
breakers proved to be a practical method. 


Power from lonized Fluids—Peter Sleight 


Magnetohydrodynamics has entered the arena of-atséability. 
It has assumed its position beside volcanic steam, solar. 
energy, and other such “new” energy sources. 


Bubble, Bubble—No Trouble 


\nother chapter has been written in the stery of 
keeping waterways free of ice with air bubbles. The 
scene this time is the Skowhegan Dans in Maine. 


Instant Pipe 


Building concrete water conduits at the rate of 8 to 12 feet 
pel minute 1s the feat of the pneumatic construction 
equipment described. 
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ENGINEERED 
METAL PACKINGS 


for Pumps, Engines 
and Compressors 







































Selecting the proper metal packing—and packing ring material 
—assures positive, efficient sealing against gas, air, steam. 


GAR LL. EO 








Specifying the right material for metal 
packings can make a big difference in 
seal effectiveness and packing life. 
Garlock offers a wide choice, each 
designed for specific temperatures and 
pressures: 

GRAPHITIC CAST IRON. Unequaled wear- 
resistant qualities. Graphite assures 
continuous lubrication between pack- 
ing and rod. Recommended against 
1500 p.s.i. pressures, 800°F tempera- 
tures. 

STANDARD HI-LEAD BRONZE. Chosen 
after years of research, this standard 
bronze has a yield point of 26,000 
lbs./sq. in., a tensile strength of 31,250 
lbs./sq. in. Can be used against 10,000 
p.s.i. pressures, 800°F temperatures. 
HI-LEAD SUPER BRONZE. Possesses a 
yield point of 14,750 |bs./sq. in., a ten- 
sile strength of 25,500 lbs./sq. in. Due 
to better wear properties, it can be 
used at pressures to 40,000  p.s.i., 
temperatures to 800°F. 


AMBERITE—PLAIN OR GRAPHITIZED. 
Tough, strong, high impact strength. 
Excellent where corrosion and mildly 
difficult lubricant and wear conditions 
exist. Apply against 600 p.s.i. pressures, 
250°F temperatures. Other grades 
available to meet various conditions. 

BABBITT. Used on soft rods and where 
corrosion is present, lubrication is lim- 
ited. Standard Babbitt has tensile 
strength of 10,000 lbs./sq. in. More ex- 
pensive type has better wear qualities. 
Recommended for 5000 p.s.i. pressures, 
425°F temperatures. 

CARBON. Used where no lubricant is 
allowed. Generally affords the best 
wear-strength combination available. 
700°F is recommended temperature 
limit; pressures may vary according to 
grade of carbon used. 

TEFLON.* Far superior to many other 
rod packing materials because of out- 
standing chemical resistance, ability to 
retard wear and friction. Available in 
carbon- or glass-filled. 





Discuss metal packing materials with 
your Garlock representative. Call him 
at the nearest of Garlock’s 26 sales 
offices and warehouses throughout the 
U.S. and Canada. Or, write for Cata- 
log AD-166. The Garlock Packing 
Company, Palmyra, N. Y. 

Canadian Div.: The Garlock Packing 
Company of Canada, Ltd. 

Plastics Div.: United States Gasket Co. 
Order from the Garlock 2,000 ... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


*Du Pont Trademark for TFE Fluorocarbon Resin 
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Drill Steel Bores Sandstone in Foothills of Great Smokies 


This crawler-mounted drilling equipment, using Bethlehem Hollow Drill Steel, is boring blast holes 
for the Pigeon River Project, a new 4-lane highway which eventually will connect Asheville, N. C.., 
and Knoxville, Tenn. This 3.6-mile section, handled by Asheville Contracting Co., called for the 
removal of some 650,000 cu yd of medium-hard, abrasive sandstone. Even with the blast holes from 
20 ft to 40 ft deep, the drilling went smoothly; costs were kept low. Bethlehem Hollow, in Carbon and 
Ultra-Alloy grades, was furnished and reconditioned by Brunner and Lay Southern, Inc. This drill 
steel is at its best in jobs like this, where the drilling is tough, day after day. 
eee, seme 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 4 
Export Distributor: Bethlehem Steel Export Corporation 
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DOLLINGER 
DRY FILTER SPECIALISTS 


FOR 39 YEARS 
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CS Satta 


Staynew Intake Filters protect moving parts of compressor that, by producing 


bubbles in the woter, keeps ice from forming around the North Channel dam. 


<— pao! 








HELP ELIMINATE 
ICE PROBLEMS AT 
CENTRAL MAINE POWER 


DOLLINGER STAYNEW INTAKE FILTERS prevent 
dirt and contaminants from damaging a com- 
pressor at the Weston Station'in Skowhegan 
a compressor with the unique function of 
producing bubbles in the water that keep the 
North Channel dam ice-free and functioning 
when temperatures drop as low as —30°F. 





Continuous output of hydraulic power from the 
12,000 kilo-watt station depends heavily on 
perpetual trouble-free operation of the com- 
pressor. To protect its moving parts, Staynew 
Intake Filters have been specified. With sixteen 
square feet of active filtering area, they handle 
up to 250 cubic feet of air per minute with min- 
imum resistance to flow. This large filtering 
area also makes possible longer life for the 
filter medium —in this application at Skow- 
hegan, as long as one year, 


Designed for direct application to engines, com- 
pressors, and blowers, Staynew Intake Filters 
are compact, highly efficient, easy to maintain. 
Available in many models and capacities, they 
may be the answer to your filtration problems. 
Find out by contacting your local Dollinger 
representative, or write for Bulletin 100. Dol- 
linger Corporation, 7 Centre Park, Rochester 3, 
New York. 


DOLLINGER 

















LIQUID FILTERS « PIPELINE FILTERS «© INTAKE FILTERS « KYDRAULIC FILTERS e ELEC- 
TROSTATIC FILTERS © MIST COLLECTORS e¢ DRY PANEL FILTERS « SPECIAL DESIGN 
FILTERS « VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS « HIGH PRESSURE FILTERS 
ANITOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS « SILENCER FILTERS 
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... WITH EXTRAS THAT PAY OFF i 
FOR SMART tiny 
TOOL BUYERS ! “2-Pack” Construction —— a : 

—~ Either the impact mechanism “pack” or 
6-Vane Air Motor the motor “pack” can be serviced individually 


Compare a “six” with a “four”! without disturbing the other. 


I-R's 6-Vanes give you 















greater power, ? 
smoother operation, Rugged Steel Hammer Case 
higher starting torque. For a lifetime of service! 


This exclusive I-R feature 
protects hammer mechanism, 
but is lightweight 
for easy handling. 


new 
Size 808 Impactool 


4” drive 






“Cuss-proof” Socket Retainer 


Sockets can’t fall off accidentally, but strong, spring-held 
retainer can be easily replaced. Another |-R exclusive. 





Built-in Air Control 
_ ae Air-balanced throttle valve provides full power range with 
Precision Quality smooth and complete control. Not just an “‘on and off” throttle. 
Special electronic equipment double-checks 
machined parts for perfect mating of all 
surfaces and bores. Smart buyers and experienced tool men 
know these Ingersoll-Rand EXTRAS pay 
LOOK off... in terms of longer tool life, easier 
maintenance, and better nut running 
FOR I-R av. performance. With them you get 20% 


more power and 200% faster rundown 


BEFORE YOU BUY ! in a precision tool so small (7'2"') and 


light (8% lbs.) you can use it anywhere. 


For details on the all-new Size 808 


~ [rR] Ingersoll- "Rand Impactool, call your I-R representative | 


) dat 7 Tools plus AlRengineering today. Or write: Ingersoll-Rand, 
- ll Broadway, New York 4, N. Y. 


increase output per man 
34A-8 
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of rigorous duty has assured her success in the air. 
had 


committed 


May 30, 1958, a new commercial airliner roared 

down the runway of Long Beach (Calif.) Mu Leading airlines of the world 

nicipal Airport and lifted into the air. At the more than $575 million in orders for the $5,000,- 
same time, work was proceeding at full speed on 000 airplane even before Ship One had _ flown. 


bie r fourtes nth SISTCT 
Lite 
Hhielit 


airplane but a 


was the test excursion not ol 


production ship 


rests Simulating in some cases more than 100 years 


R. J. Nemmers 


HE DECISION to commit the re 


sources of the Douglas Aircraft Com- 
pany to the design and manufacture 


of a new jet-powered commercial airline) 
was announced in June 1955 by Donald 
W. Douglas, Sr., founder of the company 
More 


than 3 years of engineering preparation 


and its present board chairman. 


went into the decision—a commitment 
that has required the expenditure of al 
most a quarter billion dollars. Now that 
the first of the Jetliners are in service, it 
seems quite apparent that Douglas has 
scored another triumph in the field of 
commercial aviation—that the DC-8 is a 
worthy heir in the geneaology of the 
DC-2, -3, -4, -6 and -7. 

Phe DC-8 craft requires superlatives in 
almost every facet of its description. ‘To 
begin with, it is a big piece of machin 
ery. Its length is 150!/, feet, its height, 
121/, feet. In domestic service, its take. 
off weight is 136.5 tons; in international 
work, 155.7 tons. Its wing has a span of 


1421/, feet and an area of 2770 square 
Depending on the type of engine 


feet. 


Although it was the first 
a craft of her design was airborne, the May 
a prototype 


Laboratory 


initiated. 


important roles in building. 


THE DC-S JETLINER 


with which it is powered and the service 
conditions, it can cruise at a speed of 
950-600 mph. Its top range is an ocean- 
spanning 6500 miles. Between 119 and 


i73 passengers can climb aboard the 
DC-8 depending on class of service. 
Occupants of the _ Jfetliner travel 


quickly in comfort and safety. The new 


line introduced Douglas Palomar un1- 
tized airliner seating, a luxurious and 
unique interior arrangement. A new 


soundproofing system is complemented 
by the use of heavy-gauge skins and a 
new type of longeron placed at close 
intervals. The muffles 
boundary layer noise (noise from the fric- 
tion of air passing over the skin of high- 


combination 


speed aircraft) more effectively than con- 
ventional treatments previously used, 
and does so at no increase in weight. 
Side panels of the interior are radiantly 
heated. A variety of other Douglas in- 
novations are combined in the DC-8 to 
make it safe and economical to fly and 
maintain: tandem, swiveling landing- 


gear, enabling the big craft to turn 360 


Little more than a yvear later, in September 1959, 
the first regularly scheduled passenger flights were 
[hrough fabrication, subassembly and 
final asembly, an powel and pneumati tools play 








IN FLIGHT High over the moun- 
tains near Los Angeles, the DC-8 Jet- 
liner is put through her paces. Besides 
being the most thoroughly pretested 
aircraft ever built by Douglas, an ex- 
tensive series of flight tests leading to 
Federal Aeronautics Administration 
certification was completed. 


degrees in an over-all turn radius of only 
89.5 feet; the “blow-away”’ jet, 
that prevents the formation of vortexes 


a device 


in front of the powerful jet engines and 
the consequent lifting of foreign matter 
from runway and ramp surfaces to the 
engine intake; a new design of thrust 
brake coupled with an engine sound 
suppressor that 
scream of the great engines 

Douglas commercial aircraft have long 


effectively muffles the 


been synonymous with quality, perform. 
ance and dependability. Indeed, more 
than half the commercial airplanes fly- 
ing in the world today are Douglas ships. 
The famed DC-3 is perhaps the world’s 
best known aircraft earned its 
reputation with, in some Cases, as many 
as 50,000 hours of actual individual ship 
Founder Douglas, one of 


and it 


flying time. 
the outstanding engineers of our era, be- 
lieves his personal reputation as well as 
that of his firm rides with each Douglas 
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airplane. His insistence on the best pos- 
sible aircraft down to the last nut and 
bolt is almost legendary in the annals of 
aviation and this philosophy today is 
apparent in practically every employee. 
It was on this reputation that major air- 
lines committed $675 million worth of 
orders before a flying craft was available 
to examine at hand. The DC-8 
emerged full-fledged as the most 
thoroughly pretested transport ever pro 
duced by Douglas. 

Building the giant jet isa big job. ‘To 
handle it in the most economical fashion 


first 


and to assure the finest in quality con 


APPOINTMENTS 
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Palomar unitized seating is shown here. 


ee 


trol, a $20 million plant was built adja- 
cent to the runways of Long Beach Mu- 
nicipal Airport. The facility was the 
first for the exclusive manufacture of 
commercial jet aircraft. Located on a 
55-acre site, the seven main buildings 
in the complex cover more than 26 acres 

1,143,043 square feet. “Iwo of these— 
one for structures assembly and the other 
for final assembly—cover most of the 
area. I[hree others are service buildings; 
one, a paint booth large enough to cover 
an entire DC-8; and the seventh, an ad- 
joining wing-tank sealing booth. 

At the risk of considerable oversimplifi- 





In addition to luxur- 
ious fixtures and upholstery, the arrangement puts all passenger service needs ‘m- 
mediately in front of him, in the back of the seat next in line. 





READY RAMP On the flight ramp 
outside the Douglas Long Beach DC-8 


plant, five of the giant craft await pre- 
flight checkouts. 


cation, it can be stated that there are but 
four parts to be joined on the final as- 
sembly line—the wing, fuselage, tail sec- 
tion and the engires. ‘These subassem- 
blies, with the exception of the engines, 
are built-up in the structures building, 
largest of those in the facility; it is 1144 
feet long, 480 feet and contains 
three 160-foot-wide bays running its full 
length. ‘The dimensions of the DC-8 it- 
self determined the size of the building. 
The wide bays, for example, permit the 
assembly of the long-span swept wing as 
a single unit with but one splice (the 
joint falling on the longitudinal center- 
line of the fuselage). ‘The tail assembly 
fits easily under the maximum 57-foot 
clearance. 


wide 


Wing Fabrication 

There are three commercial versions of 
the DC-8—the domestic, intercontinental 
and extended range models. ‘The latter 
two have thicker wing skins as well as 
additional strengthening in other areas 
to take care of higher gross loads en- 
countered in the more rigorous duty. 
All, however, have the same dimensions 
and use the same basic tooling. 

Wing skins, like other members of the 
plane, are tapered to provide maximum 
strength at points or over areas of high 
stress, and corresponding lower weighit 
in areas of lesser load. Initial wing fabri 
cation operations start on a stretch form. 
ing machine, the only one of its kind in 
existence, and one designed and built to 
Douglas specifications. It performs a 
stretch forming operation on each of 
eight inner wing skins. On the press, 
taper-rolled Alclad sheets, approximately 
10x50 feet in dimension and among the 








By far the majority of fasteners on the DC-8 are rivets of one 
type or another. On these pages are four types of riveting or 
rivet-finishing machines. 


The NASA code for rivets on air foil sur- 
faces calls for upsetting the rivets into coun- 
tersunk holes and then shaving the head of 
the rivet flush with the skin. The opera- 
tion shown here is on a fuselage panel. The 
finishing machine is an I-R O0AID vane-type 
air motor with shaver attachment. 





As showin in this view in which a wing spar 
is being riveted to a web member, there is 
frequent use for equipment which can draw 
two parts together as they are riveted. This 
squeezer-vibrator riveter is made up of an 
Ingersell- pernd el yey rivet gun within a 

reclam Loam Oye capacity. An 
ane oo carries ane - hha 
riveter to the sae rather than bringing the 
work to the machine 


A hand held riveter (an Ingersoll-Rand AVC 
12 unit) is shown here upsetting rivets to 
attach a fuselage stringer to a panel. NASA 
riveting methods (cold working) are used 
press a the craft. 
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Shown in these two views is a machine designed to assure quicker 
and more efficient riveting. The gantry-type machine moves along 
the work, thus floor space only slightly longer than the work piece 
itself is all that is required. Gone are intricately tooled movable 
the extra floor space required to accommo- 
date panel movement under a stationary riveting device. Further, 
this machine also shaves the rivets to NASA standards. Its opera- 
‘mounted, counterbalanced yoke is uti- 
preclamp 
powered by air motors, moves along rails. As the yoke is brought 
to approximate position by use of the air motor 
An initiating switch is 


workpiece holders an 


tion is simple. A gan 


lized to hold rivet gun, shaver and 


manually positioned exactly over the rivet. 


contro 


cylinder. The yoke, 


ive it is easily 
Bradley, Tl. 


triggered that: «aises the 
and force it against the anvil; automatically w 
piece os agernag med to the rivet gun by means of four 

ing the four hydraulic positioning cylinders 


workpiece is mounted; raises the rivet 


position, finishing the operation. 7 the 
clamp cylinder retracts and the operator may then repeat the 
eration. The machine is named the Manco-Crispin riveter af 
its inventor, T. S. Crispin, Tooling Administrator, Douglas 
Monica Division, and the maker, Manco Manufacturing Company 


preclamp cylinder to contact the w 


on which 
within the cylinder 


gun 
upset the rivet; retracts the rivet gun; and moves the shaver in 


Completing the cycle, 





largest ever rolled, are positioned unde) 
two hydraulic hold-down clamps while 
four jaws, each exerting a pull of 300 
tons, grip and stretch form the air foil 
contour in the area of the dihedral break. 
After checking the contour, the sheets 
are then placed in an aging oven, age- 
hardening up to that time having been 
retarded by storing the sheets at a tem 
perature of minus 50° F. 

Handling of the huge sheets is ex 
pedited by means of vacuum (suction) 
cup lifts to minimize the time (about 
| hour including a preliminary press 
operation) between refrigerated storage 
and the stretch form. 

The DC-8 built up 
around a box beam section made up of 
three spars joined by ribs. Running 
spanwise are so-called stringers and to 
these and the ribs are attached the seg- 
ments of the wing skin. To this basic 
form are attached wing tips, leading and 
trailing edges, wing flaps as well as py- 
lons for the engines. The _ basic 
beam section for a complete wing is 


basic wing 1s 


box 


made in two parts, the members being 
joined at the midsection of the fuselage. 
Four integral wing fuel tanks are formed 
by the assembly of each box beam; when 
the two sections are joined, another is 
created thus making a total of nine wing 
tanks for each ship. 

The wing is built up by placing the 
spars (which are continuous through the 
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heavily stress-loaded wing-fuselage inter. 
section), ribs, stringers and wing skins 
in 80-foot-long jigs. ‘The skins are not 
predrilled for fasteners, all drilling and 
riveting of the members being carried 
out while the complete assembly is locked 
in place on the jig. Each jig accommo- 
dates four complete sets of wings simul- 
taneously and work is carried out on 
three levels. Drilling crews alternate 
with riveting crews, each using hand-held 
portable pneumatic tools first to drill, 
and then to set rivets. ‘The assembly jig 
is so designed that all operations in- 
cluding drilling and riveting, from front 
to rear spar, can be performed without 
removing the wing from the holder. 

After the wing sections are assembled, 
they are removed from the assembly jig 
and placed in another one in which trail. 
ing edges, pylons and flap hinge fittings 
are attached. The next step is joining 
right and left sections into a complete 
basic wing. After joining, the wing 
weighs 27,610 pounds and, from the clos- 
ing bulkhead on one outer wing tank to 
the other, measures 136 feet. (Wing tips 
will be added at a later stage.) 

The next step in wing building is to 
mount the assembly on a special dolly on 
which it is transported to the wing tank 
sealing facility where a special coating of 
synthetic rubber is applied to the tank 
interior. ‘The entire wing is set upon a 
massive tilting platform, partially filled 


and then tilted back and forth by hy 
draulic cylinders to assure an even and 
thorough coating. The excess coating 
compound is then pumped out and hot 
air is circulated through the interior fo 
curing. It should be pointed out that 
the lining serves as a protective top coat- 
ing and not as a sealant because the 
tolerances in manufacture of the wing 
that the tanks are leak- 
tight even prior to the coating operation. 


are so minute 


During assembly some areas of the wing 
are hand filleted with an air-curing seal 
ant. ‘The entire basic wing ts thus a 
single structure with no splices in heavily 
stressed areas or at points of complicated 


stress loading. 


Fuselage Assembly 

The Jetliner fuselage is built in three 
sections, the lower and upper fuselage 
and the The lower fuselage is 
made of two subsections which are con 
structed in the upside down position. 


nose. 


During assembly, special fixtures are at- 
tached to these lower sections and these 
remain with the fuselage almost until 
the completed craft rolls from the as 
sembly line. ‘They used to index, 
carry, handle and support the fuselage 
through many subsequent operations. 
After completion the lower fuselage is 
secured in turning rings (by the attached 
fixtures) and is inverted and placed on 


are 
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means of the attached 


tooling fixtures) Ihe 
then transferred to the tuselage joining 


dollies (avail ly 


lowe! section 1S 


Janne Ihere the upper fuselage, a con 
tinuous section, IS put into place. lhe 
nose as manufactured in three major 


lower and upper nose, and 
After the 


fuselage, the as 


subsectrons: 
cockpit enclosure puncture 
ol the 


sembly measures 125 feet in length and 


nose with the 
weighs about 19,000 pounds not includ 
{loot pratie ls. 
During subsequent the 
moves to another line and through sev 


1niv doors, windows al 


steps fuselage 
cral installation POSILLOTS where portions 


ol the interior are completed and the 


myriad equipment making up a large 
iirplane is installed. 

From a design standpoint, rather than 
the fuselage 1s 


the 


4 manutace turing One, 


rracacte up of four sections: the nose, 
passenger cabin, and the two lower com 
jrconne nits Ihe nose section must be able 
to withstand such loads as bird impacts 
as well as stresses Imposed by the nos 
landing gear. It is not however required 
to withstand the high stresses in the area 
of the wing intersection. Consequently 
as built up of 0.05-inch material ‘with 
thie exception of a O.1-inch panel THI 
diately over the cockpit. The fore sec 
tion of the aircraft includes the wing in 
tersection and thus ts required to Carry 
heavier Skin gauges in this area 
are typically 0.06 inch with a minimum 
of 0.05 inch in the pressure cabin section. 

The aft 
averages about one-half of that in the 
forward section, might then logically be 
supp lighter skin gauges. 
Phat illustrates the skillful 
use of materials to accomplish twin func- 
Noise from the jet engines, of 
loudest behind the engines. 
({ustomarily mass is added for the sole 
purpose ol deadening the sound. In the 
DC-8, rather than put all the mass into 
sound deadening materials, some of it 
was used in heavier skin gauges (typi- 
cally, 0.08 inch) thus resulting in a su- 
perior soundproofing as well as gaining 
considerable extra streneth and fatigue 
the with no in- 


loads 


area, in which stress loading 


sed to have 


it does not 


tions 
course, 1S 


resistance in fuselage 
crease in total weight. 

Ihe tail assembly is an integral one, 
made up in much the same way as the 
It includes both the vertical stabi- 
liver with its rudder and the horizontal 
stabilizer with its elevators. Included in 
the tail assembly are laminated-plastic 
isolation-band panels for HF (high fre- 
quency), VHF (very high frequency) and 
VOR (visual omnirange) flush antennae. 

[he DC-8 may be equipped with any 
of four different types of engines: — the 
Pratt & Whitney JT3C, JT3D, and 
}14A, and the Rolls-Royce Conway by- 
pass engines. ‘The latter are built by the 
Douglas Santa Monica Division. ‘The 
Pratt & Whitney power plants are de- 
livered by Ryan Aeronautical Company 
which fabricates the pylons and engine 


r 
wing. 
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pods. Both the pylons by Ryan and the 
center wing sections by Douglas are as- 
sembled against master gauges to assure 
close tolerance fits and interchangeabil- 
ity. Im making the pylons and_ pods, 
extensive use is made of titanium for its 
superior heat resistance combined with 
low weight. 

The Jetliner is completed in the final 
assembly building—a structure 1144 feet 
long and containing two bays, one 160 
feet wide and the other, 200 feet. ‘The 
completed fuselage is delivered to the 
final assembly position still wearing the 
special set of fixtures with which it was 
equipped in- early Lifted by 
slings attached to the fixtures, it is poised 
over the assembly line as a finished wing 
Ihe actual 


Staves. 


assembly is moved under it. 
fiiting and joining of the two take but 
minutes—a tribute to the production 
process and to the design and _ tooling 
engineering behind the airplane. 

I here are a total of thirteen positions 
line, twelve inside 
The lat- 
ter is a cabin pressure test station where 
cach fuselage is put through a complete 
pressure check, being proof tested to 
12.33 psig, considerably above its normal 
the 


normal pressure, leakage tests are run 


in the final assembly 
the building and one outside. 


working pressure of 8.77 psig. At 


with rates not to exceed 150 cfm. 
The pressure test is run as one of the 


a 7 
oe a 
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DC-8 facility. 





a ie 





This pair of 300-hp XLE_ Ingersoll-Rand 
compressors furnishes a total maximum of 3320 cfm of 100- 
psig air to the numerous air tools in Douglas Aircraft’s new 


midpoint assembly stages after which the 
tail assembly is attached to the plane. 
The ease with which the huge section 
slips into place is remarkable not only to 
lay visitors, but to most engineers and 
technically trained observers as well. It 
is one more example of the care and 
quality control that go into the DC-8. 

Last of the major components to join 
the craft are its engines. ‘These, too, 
slip into position easily and with the 
minimum effort that foretells the ease 
with which they can be changed under 
service conditions. ‘The big—and expen- 
sive—craft is designed for speedy main- 
tenance and a minimum of down time. 
Thus the engines, when requiring majo} 
repairs or overhaul according to the cus- 
tomer’s preventive maintenance § sched- 
ules, can be quickly removed and new 
or overhauled ones as quickly replaced 
to speed the Jetliner on its way. 


Pneumatic Tooling 

[here are a number of considerations 
in the selection of methods of fastening, 
of the fasteners themselves and of course, 
in their placement. ‘The high speed air 
craft requires acrodynamically clean sur- 
faces to reduce drag, thus projecting 
rivet heads and gapping joints are out 
of the question. Further, the DC-8 rep 
resents a long step forward in the ad- 
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DRILLING 


shown here. 


suppressor. 


vance of commercial aircralt. The ex 
tremes of speed, altitude and tempera 
ture place unusually high demands on 
control in all manufacturing 
Ihe demands placed on _ the 
There are 


thousands of fasteners of differ- 


quality 
stages. 
tooling are thus also high. 
literally 
ent types in the DC-8. 
in the space allowed to try to describe 
or show more than just what might be 


It is impracti al 


called a representative sampling of the 
different types of tools and tool applica- 
tions involved. ‘This is done in some of 
the accompanying pictures. 

In general, fuselage skins are fastened 
to the framework with rivets using the 
NASA (National Aeronautics & Space 
Administration) cold working method. 
The rivets on airfoil surfaces are upset 
into countersunk holes and the project- 
ing part of the upset is milled or shaved 
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A typical use of portable pneumatic drills is 
The job is drilling '/,-inch mounting holes on 
a stainless steel and titanium segment of the engine noise 
The drill is an Ingersoll-Rand Size 00A2K unit. 
The tough metal yields readily to the lightweight tool. 


flush with the = surrounding © surtace. 
Douglas-designed Manco-Crispin 
chines (also illustrated) are used for this 
job. On wings, the skin and stringers 


are automatically drilled and riveted in 


liia- 


one operation thereby assuring even dis 


tribution of stresses. Automatic General 
Drivematic machines do this job. 

Another technique of interest is coin 
ing of fastener holes to increase fatigue 
life by reducing stress concentrations. 
his is done wherever testing has indi 
cated unusual loads. Many high-tensile- 
strength fasteners are also used through 
out the airplane—Huckbolts, for exam- 
ple, fasten the window frames to the 
fuselage assembly. 

Generally speaking, pneumatic 
Ihe primary 


tools 
are preferred by Douglas. 
reason, In some areas, is because of the 
hazard that exists in the presence of cer- 


SCREW DRIVING 
when building the rigidly quality-controlled DC-8. One, run- 
ning screws to a specific torque on access cover plates on the 
under side of the wing, was solved by use of this Ingersoll- 
Rand 5020T Torsion Bar Torque Control Impactool. 


Many torque control problems arise 


tain flammable solvents used in the vari- 
ous stages of manutacture. 

Because of the many pneumatic tool 
applications in the new facility, “a com 
plete plant air system was_ installed. 
Based on twin Ingersoll-Rand XLE-2 
compressors, the plant is tied in with the 
old Douglas Long Beach facility to pro 
vide standby capacity for both plants. 
Fach 22x 13!/,10-inch unit has a Ca- 
pacity of 1660 cim (actual delivery) at 
|00-psig pressure. Each is driven by a 
General Electric 0.8 power factor, direct- 
connected, synchronous motor with 
name-plate rating of 300 hp at 2300 vy, 
3 phase, 60 cycles. Compressor loading 
is regulated by 5-step clearance controls. 
The units occupy a minimum of floor 
space because of their “L” design: each 
is but 10 feet long by 6/, feet in width 
including the driver and stands just un- 
der 11 feet. 

Intake air from filters is 
brought to each machine by an inde- 
pendent 12-inch line. The units dis- 
charge through 8-inch lines to PL (pipe- 
line) type aftercoolers and thence to re- 
ceivers. Because of the high clearances 
necessary in the plant, most of the air 
line system is under the floor with con- 
venient taps located as necessary through- 
out the assembly area. 


roof-top 


FINAL ASSEMBLY Standing majes- 
tically at their stations, the Jetliners 
receive finishing assembly touches. The 
planes start the circuit at the left back- 
ground where fuselage and wing are 
joined. Moving to the right, then out- 
side for a cabin pressure check, they 
pick up the tail assembly. Moving back 
across the field of view to the left, fin- 
ishing touches are added. 
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TUNNEL SITE The downtake shaft 
is located at Avenue D and Thirteenth 
Street (1) in Manhattan; the Brook- 
lyn shaft is in the Greenpoint section 
(2). When the tunnel under the 
East River is completed, it is presumed 
that work will begin on the sewage 
works, also to be located in Brooklyn 
(2). When completed, it will handle 
sewage from lower Manhattan Island 
and the Newtown Creek area of Brook- 
lyn. 


Frozen ground, in lieu of 


Cold ‘‘Caisson”’ 
In Lower Manhattan 


conventional shaft sinking 
procedures, kept contractor's 


work dry during excavation 


S. M. Parkhill 


se pai ing breakers to drive a deep 
Such a 
and 


iecess Shaft through quicksand. 


statement once made contractors 


rock drill specialists scoff. 

ECAUSE of the sandy, water-satu 
rated nature of the southern tip of 
Manhattan Island, that is exactly 
been Generally such 
problems are solved by em- 


what has done. 
tunneling ) 
ploying sandhogs to work under air pres- 
sure in caissons, by chemical soil stabiliz- 
ation around the area of the proposed 
hole, or by well point pumping. The 
new method is ground solidification by 
freezing, and it will have a profound 
bearing on deep shaft sinking jobs in the 
future. 

Poirier & McLane Corporation, New 
York, N. Y., was awarded Contract No. 
15 for the force main tunnel and access 
S118 Newtown 


shafts of the million 
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Creek Pollution Control Project. The 
$6,500,000 contract calls for the sinking 
of two shafts—one of 358-foot depth in 
srooklyn (east) and one, 318 feet deep, 
in Manhattan (west), and the driving of 
the connecting tunnel under the East 
River. The finished tunnel will be 8045 
feet long and 8.5 feet in diameter. 

The work is under the general super- 
vision of Francis J. Jordan, president of 
Poirier & McLane Corporation; John 
Decker, vice president, is project man- 
ager; Andy Amisano, general superin- 
tendent; U. Serra-Zanetti, engineer-in- 
charge; Harold J. Christy, project engi- 
neer; and Elmer Nelson, mechanical en- 
gineer at the Manhattan shaft. Walkers 
are John Cannon, Ozone Ury and Wil- 
liam Snead. 

Representing the owner, The City of 
New York, Department of Public Works, 
Division of Sewage Disposal, is Hon. 


Frederick H. Zurmuhlen, commissioner; 
William A. O'Leary, director; and Louis 
Schwartz, chief of design. Assisting O’- 
Leary are Leo Magid, chief of bureau, 
Sewage Disposal Construction, and 
Henry G. Vermont, resident engineer. 

The Manhattan (downtake) shaft 1s 
located at Thirteenth Street and Avenue 
1D, across the street from another Poirier 
& McLane job—a $5 million construction 
project for Consolidated Edison. It is 
near the Jacob Reese Housing Project, 
just off the Franklin D. Roosevelt (East 
River) Drive. 

The shaft was put through water-sat- 
urated sand, cinder, gravel, silt and clay 
fill, through very fine to coarse gray 
sand, decomposed rock, and finally Man- 
hattan schist bedrock. One of the stip- 
ulations in the contract was that there 
was to be absolutely no pumping be- 
cause the area is a fully developed resi- 
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GENERAL PLAN 


The photograph 


Shows the Manhattan shaft site as it 
looked when freezing began; the draw- 
ing shows the details of the layout. 
The dual refrigerating plant furnished 
brine to chill the ground through the 


21 indicated freeze holes. 


Each was 


equipped with a regulating valve so 
that the temperature of the ground 
during the operation could be closely 


controlled. 


CooLING 
TowER 


Unit N22 
REFRIGERATION PLANT 


BRINE 
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dential It feared that the 
quicksand-like fill would be pumped out 
with the water, thereby undermining the 
foundations of nearby buildings. 

The application of conventional com- 


one. Was 


pressed air caissons was considered, along 
with several other methods, however be- 
cause of the soil condition and the depth 


of the shaft (105 feet before bedrock 
was reached), the air pressure required 
near the bottom would have been about 
45 psia. Under such a pressure, sand- 
hogs could work by New York State reg- 
ulations only | hour, divided into two 
equal half shifts, with an off-time of 51/, 
hours between half shifts. 
Chemical soil stabilization 
proposed, as well as the open caisson 
method. However, when the idea 
freezing the ground was suggested and 
investigated, it seemed the most practi- 
reliable. Winston Bros. Com- 


was also 


of 


cal and 
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pany, constructors and engineers from 
Minneapolis, Minn., which is well fa- 
miliar with the method, was called in for 
consultation; and after the general con- 
tractor and owner agreed on the freezing 
method, Charles P. Gail of the Winston 
staff, was retained as designer and con- 
sultant on the whole freezing operation. 
This method of ground solidification 
has worked successfully in the past, prin- 
cipally in western United States and 
Europe; the current project is the first 
application on the eastern seaboard. 
The system designed by Gail for this 
particular job called for the drilling of 
21 freeze holes on a 261/,-foot-diameter 
circle around the center of the proposed 
shaft. “Chey were drilled on an average 
spacing of 4.103 feet at their full depth, 
and were 8*/. inches in diameter and 
123 feet deep. In normal vertical drill- 
ing of this magnitude, tolerances of ver- 





tical deviation often amount to 5 de- 
grees. ‘The holes in this instance could 
be only 1/, degree off vertical. ‘This 
meant that drilling was a time-consuming 
process for the drills could not be forced 
in the slightest. 

Pennsylvania Drilling Company, Pitts- 
burgh, Pa., on a subcontract basis, used 
a truck-mounted rotary drill to put the 
holes down. ‘The company had 
previous work of this nature for Winston 
Bros., and was familiar with the great 
accuracy required if proper, complete 
freezing the ground be 
achieved. 

Freeze pipes were next placed in each 
hole, collared 10 feet into bedrock and 
hydrostatically tested. Each pipe was 6 
inches in diameter and contained a sec- 
ond, inner pipe of 2-inch diameter. 
They were fabricated of seamless steel 
tubing. ‘The outer pipe was closed at 
the end; the inner ones, which were 18 
inches shorter at the bottom than the 
outer pipes, were open-ended. Each 
length of double pipe was connected to 
a supply and return manifold with 
valves to regulate the flow of chill brine 
individually through each pipe. 

An additional hole was drilled in the 
center of the proposed shaft to act as a 
pressure relief during the freezing (see 
sketch). It was lined with a perforated 
pipe and contained thermocouples at 10- 
foot intervals to provide information 
about the progress of the chilling. Read- 
ings were taken every 4 hours; the indi- 
vidual brine circulating pipes were regu- 
lated accordingly. During the _ subse- 
quent sinking of the shaft, this pipe was 
cut off as downward progress was made. 

To complete the layout, two ammonia 
brine refrigeration units were furnished 
and installed by York Division of Borg- 
Warner Corporation, D. F. Ballou repre- 
senting this firm. Each had a 55-ton ca- 
pacity when supplying 385 gpm of cal- 


done 


ol was to 
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cium chloride brine at 17° F. (Calcium 
chloride was added to the brine to bring 
the specific gravity to 1.265. ‘The freez- 
ing temperature was minus 32 I.) 
[he dual system was specified so that 
should unit fail, the other could 
maimtain the achieved temperature level 
of the shaft while repairs were made on 


Fach refrigeration 


one 


the hoperat ive one. 
unit consisted of a 12-cylinder 125-hp re 
ciprocating compressor, a 16-inch-diame 
ter condenser, a 24-inch-diameter cooler, 
and a suction trap. These were housed 
neatly in a nearby building erected for 
Phe operated continu 


August 4, 1959, 


thre pul pose 


ously for 172 davs—from 


THE FREEZE 


downtake shaft. 


The illustrations above show progressive 
chilling at the supply and return headers at the surface of the 
The ice build-up occurred from moisture in 
the air and rain water that fell during the continuous 172 days 
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to January 22, 1960—at which time the 
freezing was halted, the upper shaft hav- 
ing been concreted and tied into bed- 
rock. 

EKight-inch-diameter supply lines con- 
ducted the brine from the refrigeration 
plant to the freeze pipes, whence it 
flowed down the smaller inner pipes, up 
through the larger ones, and cycled back 
through a return manifold to the cooler 
in the refrigeration plant. | hermo- 
couples were installed at the inlet and 
outlet of each pipe with suitable instru- 
mentation for measuring the tempera- 
ture. The temperature differential be- 
tween the brine entering and that leaving 
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the freeze pipes varied from about 3° F 
at the start to */,° F after 70 days of 
cooling. 

The brine extracted heat 
ground, delivering it to the refrigeration 
plant. As it did, an ice cone of ever-in- 
creasing diameter formed around each of 
the outer pipes. It grew from the bot- 
tom where the chilled first 
tacted ground temperature. Eventually 
these conical ice sections joined at the 
bottom. As they grew, they formed a 
solid wall around the center of the pro- 
posed shaft and rested on an ice cylinder 
at the bottom. Freezing progressed up- 
When the ice wall at the top was 


from. the 


brine con- 


ward, 
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After 80 days, excavation began in free air. In 
the picture at the left, the 8-inch pipe in the background is 
the brine supply line; the one in the foreground, the return. 
These are connected to the 21 vertical freeze pipes. 
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NO LOAFING Keeping busy be- 
neath the surface helped ward off the 
extreme cold during the sinking of 
the shaft. Other precautions had to 
be taken, as for example, the covering 
of the communications system shown 
above. To break out the frozen quick- 
sand, Ingersoll-Rand PB-8A_ paving 
breakers were used (left). The frozen 
ground was then hand mucked into a 
2-yard bucket (foreground, above). 
Six men per shift, in two 8-hour shifts 
were employed. 


deemed satisfactorily thick to withstand 
the external pressure of the sand and 
water, excavation began. Had the con- 
tractor waited until the ground was 
frozen completely at the surface, the 
start of excavation would have been de- 
layed at least 3 months. 

Freezing began on August 4, the re- 
frigeration load amounting to 135 tons. 
I his was decreased to 26 tons over an 80- 
day period. During the same length of 
time, the brine temperature dropped 
from 59°, which was the ground temper- 
ature, to minus 18° F, where it remained 
relatively constant throughout the exca- 
vation work. The following table indi- 
cates these decreases in 10-day incre- 


Brine 
Temperature 


59° F 


Refrigeration 
Load 


Cumulative 
Days 
0 135 tons 
10 74 
20 67 
30 46 
40 36 
50 36 
60 35 
70 28 
80 26 
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ments. After 38 days of chilling, the 
shaft was frozen solid at the bottom; the 
ice wall was established in 50 to 52 days. 
Excavation in free air could have begun 
after 70 days, however, it was thought 
advisable to continue the freezing for 
another 10-day period. Excavation ac- 
tually began on October 21. 


Excavation 

This phase of the work on the down 
take shaft was divided into two parts: 
first the frozen quicksand was chipped 
out and the hole concreted until the lin- 
ing tied into bedrock; then the shaft 
proceeded as a normal rock drilling and 
blasting operation. The rough diame- 
ter of the upper shaft was 14.5 feet: that 
of the lower shaft was 10.5 feet, for the 
thickness of the concrete did not have 
to be as great in bedrock as it was in the 
wet upper portion. 

It was first thought that the frozen 
material would have to be removed by 
conventional drilling and blasting tech- 
niques. [The approximate 165-square- 
foot section of the shaft was to be di- 
vided into three equal pie-shaped seg- 
ments. ‘Three cycles of drilling, blast 


COLD MEASURE A jig is used for 
checking the excavation that will form 
the concrete bell of the next pour. The 
frozen wall stands sturdy, holding 
back the liquid quicksand beyond it. 
When chipped out and raised to the 
surface, the warmth of a hand was all 
that was necessary to return it to its 
original liquid, muddy state. In the 
photograph above, the grain structure 
of the frozen quicksand shows clearly, 
as does the neat work done by the 
paving breakers in driving the upper 
portion of the shaft. 


ing and mucking would have been re- 
quired to remove each horizontal section 
so that the brine pipes would not be 
ruptured from the shocks of each blast 
and the freezing would not be disturbed 
—a highly critical factor. At best this 
would have been involved and would 
have approximately tripled the shaft 
driving time. 

As work began, it was found that pneu- 
matic spades and paving breakers worked 
ideally. Six men per shift, in two shifts 
of 8 hours each, were employed using 
Ingersoll-Rand PB-8A paving breakers. 
hese are nonrotating, hand-held tools 
that are usually seen breaking concrete, 


macadam and the like, and are often 
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UPPER SHAFT This section detail 
indicates the downtake shaft from the 
surface to bedrock. Using the freezing 
process, the various layers of fill, as 
indicated, could easily be chipped out 
with paving breakers, rather than by 
the conventional drilling and blasting 
processes, Through the center of the 
shaft was run a relief hole and a per- 
forated pipe. Thermocouples were 
placed in it at 10-foot intervals so that 
a close check of the ground tempera- 
ture throughout freezing could be main- 
tained. Note the freeze pipes: they 
were of two parts, an inner and an 
outer pipe. The former were 18 inches 
shorter than the outer pipes, and were 
open at the bottom. Brine was fed 
from the surface through 8-inch supply 
lines to each of the 21 freeze pipes. It 
flowed down the inner section and back 
up the outer pipes, whence it returned 
to the ammonia refrigerating plant. 
The drawing also indicates the shape 
of the concrete pours—each belled at 
the bottom and keyed to the one above. 


found in mining, quarrying and demo- 
lition work. Their application to shaft 
sinking in frozen ground is a natural in 
that this tool is commonly used for frost 
breaking on the surface. It may become 
another standard use for them, especially 
if the ground-freezing method of deep 
shaft sinking becomes popular. In this 
particularly confined downtake | shaft, 
they were specially handy because of 
thei (82 pounds) and ease of 
portability. 

The ice-coated granules were broken 
free in chunks and hand mucked into a 
?-vyard bucket and hoisted by crane. ‘The 
material looked like broken stone, but 
when a piece was held in the hand, it 
melted to its original liquid-mud state. 

Decomposed rock was found at minus 
95 feet, and bedrock was encountered at 
minus 105. Thus began the second phase 
of the Manhattan shaft portion of the 
contract. Once again six men were uti- 
lized. ‘They worked two shifts of 8 hours 
each. Six Ingersoll-Rand J-50A_ Jack- 
hamers were used to drill blast holes. 
\ir for them, as well as the paving break- 
ers, was furnished by a single I-R 600- 
cifm Gyro-Flo portable compressor at a 
nominal 100-psig pressure. It was fed 
from the topside of the shaft to the work- 
ing face through 3-inch hose. 

In general the work was normal 
throughout the bedrock. Because of the 
confined working area, however, only 
one drilling-blasting-mucking cycle could 
be completed each shift. Forty 1'/,-inch 
holes were drilled 5 feet. These were 
loaded with Du Pont Dynamex (40-per- 
cent gelatin). Each blast amounted to 
an advance of about 3 feet through the 
hard Manhattan schist. The muck was 
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Concreting 

Eleven days after the excavation work 
began, the first concrete was poured in a 
form manufactured by Concrete Acces- 
sories Corporation, Zelienople, Pa. It 
consisted of four sets of four 5-foot-deep 
sections, and the amount of concrete 
poured was 80 cubic yards. Ten days 
later, excavation had progressed enough 


Date Cubic Yards Poured | 
Nov. 2 80 cu. yd. | 
Nov. 12 80 | 
Nov. 20 106 | 
Nov. 30 59 
Dec. 10 108 
Dec. 24 103 | 
Jan. 20 115 


for the second pour. ‘This schedule was 
followed, according to the table above, 
the last being poured in the area above 
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bedrock on January 20. ‘This tied the 
upper shaft liner into the bedrock at a 
distance of 123 feet. ‘The total concrete 
poured amounted to 651 cubic yards, and 
from the start of excavation with the 
paving breakers until the concrete was 
tied to bedrock, only 91 days were re- 
quired. 

Concrete is a nominal 3 feet thick and 
has a strength of 3500 psi. Each pour 
bells out at the bottom an additional 3 
feet Sketch) for support and 
strength, and each was keyed to the one 
above it. Since 20-foot lengths of five 
permanent utility pipes, varying in size 
from 4 to 12 inches, had to be installed. 
besides four temporary pipes for the con- 
tractor’s use, approximately 20-foot sec- 
tions of concrete were poured at one 
time as the excavation progressed. In 
addition to the utility pipes, the con- 
crete was reinforced at each face, verti- 
cally and horizontally with 1-inch-diam- 
eter bars on 8-inch centers. 


(see 


Empiricism 

There was no difficulty in pouring the 
concrete against the frozen ground. The 
natural warmth of the mixture melted 
back the quicksand about | foot. ‘Ther- 
mocouple readings indicated that this 
melted portion did not refreeze for a 
period of at least 15 days, thereby giving 
the concrete ample time to harden be- 
fore the earth refroze around it.  Be- 
cause the melted portion refroze in con- 
centric rings toward the concrete liner, 
it is theorized that the pressure built up 
in the process was gradually dissipated 
back through the newly formed ice zones. 
lhe fact that no undue stress against the 
concrete was observed would seem to 
bear this out. 

Indeed, much of the freezing method 
of ground solidification is in the theoret- 
ical stage. Attempts have been made to 
develop an emperical formula to express 
the relationship between the brine tem- 
perature, the size of the freeze pipes, the 
amount of brine flow and the spacing of 
the pipes needed to establish an ice bar- 
rier in a given time. So far, no such 
formula has been developed, probably 
because not enough information is avail- 
able about the behavior of the forma- 
tions during freezing. Further, it is not 
known how fast the ice zone around the 
freeze pipes develops with a given set up, 
or how far it ultimately extends. 

Nevertheless, reliable techniques have 


. been developed to ascertain when an ice 


barrier has been established of sufficient 
strength to resist the external forces in- 
volved so that the shaft excavation can 
be carried on safely. Too, methods have 
been developed to relieve the expansion 
of the formations as the freezing takes 
place, which would otherwise cause lat- 
eral displacement of the formations and 
heaving at the surface. The application 
of freezing to seal off water flows and to 
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solidify unstable formations such as that 
Lower Manhattan has 
enormous possibilities in construction 
work. 


encountered in 


Force Tunnel 

Work on the Brooklyn shaft began on 
January 12, 1959. In general it pro- 
ceeded as in ordinary shaft-tunnel work, 
although there was a delay that about 
doubled the anticipated sinking time. 
[his was due to unexpected conditions 
involving boulders and decomposed rock 
in the earth zone, and a great amount of 
water in the sound rock zone. Although 
a pilot hole was always carried well in 
front of the working crew, this hole often 
just missed random water-bearing strata. 
They would frequently be exposed on 
the last drill hole, flooding the bottom. 
\t one time, the bottom of the shaft had 
to be concrete plugged to permit grout- 
ing out the water. ‘Three electric-driven 
Ingersoll-Rand MRV30 and MRV50, 2- 
Stage centrifugal worked con- 
stantly. 

Rather than concrete as the work pro- 
Manhattan 
side, steel sheeting and liner plates were 
used to a depth of 113 feet. The head. 
ing was turned at 358 feet on July 27, 
and work began on the force main tun- 
nel. It is being driven from the east and 
will meet a 100-foot section of the tun- 


pulps 


ceeded, as was done on the 
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nel to be driven from Manhattan. 

A modified burn-cut round is being 
used in the tunnel. Five jumbo-mounted 
drills put in a total of thirty-eight 2-inch- 
diameter, 10-foot holes, four of which are 
not loaded and act as relief holes during 
the firing of the round. ‘The others are 
loaded with Du Pont Dynamex (40-per- 
cent gelatin). Using ten delays, the five 
center holes are shot first and are fol- 
lowed in quick succession by the upper 
and lower holes, generally in that order. 

Smoke from the blast is quickly sucked 
away from the face by reversing a valve 
mechanism on an I-R 125-hp blower at 
the surface. At all other times, it floods 
the tunnel with fresh air through a 26- 
inch Naylor pipe. The blower is driven 
by a General Electric motor and _ is 
equipped with a G-E control panel. 

Mucking is done with a track-mounted 
Eimco 40 and requires about 1!/, hours 

the same length of time required for 
the drilling and blasting. When the 
muck is brought to the surface, it is 
trucked to LaGuardia Airport where it 
is being used as fill. 

In this hard Manhattan 
contractor is advancing 40 to 45 lineal 
feet per day, an advance of approxi- 
mately 8.5 feet per round. ‘Three shifts 
work 8 hours; there are two complete 
drilling-blasting-mucking cycles per shift. 

The tunnel is being driven in a rough 
circular-horseshoe shape of approxti- 


S< hist. the 


mately Il-foot diameter. When com- 
plete, it will be concreted, from east to 
west, to a finished diameter of 8.5 feet. 
Forms to be used and the method of con- 
creting have not been decided as yet, but 
it is anticipated that the rate of progress 
will be at least 80 feet per day. 

When the tunnel ts finished it is pre 
sumed that construction will begin on 
the Newtown Sewage treatment works. 
The plant will be the world’s largest, 
capable of handling 310 million gallons 
of sewage per day. It will be located at 
the present Brooklyn shaft site (see map), 
and will eliminate nearly 80 sewers that 
are now emptying into the Hudson and 
East rivers. 

For years, the problem of sewage dis 
posal in New York City has been a 
plaguing one. In 1790, the area now 
forming the boroughs of Manhattan and 
Brooklyn had a population of little more 
than 37,500. ‘Today it amounts to more 
than 4.5 million. For many years, im 
provements in the sewage systems did 
not keep pace with the growing popula 
tion, and the adjacent rivers and bays 
became astonishingly polluted. Al. 
though the proposed plant will be the 
world’s largest, it will be adequate only 
for sewage from Lower Manhattan and 
the badly polluted Newtown Creek 
(Greenpoint) Brooklyn. 
Nevertheless, it is a major step in the 
right direction. 


section of 


TWO SHAFTS The picture left is 
of the Manhattan shaft and shows the 
collar. The smooth concrete lining be- 
lies the thought and effort behind this 
portion of the contract. The concrete 
is a nominal 3 feet thick, as shown in 
the sketch on the opposite page. It was 
reinforced with a network of 1-inch- 
diameter bars on 8-inch centers. The 
first section of the reinforcing was fabri- 
cated on the ground, tied and then 
lowered into position for the first pour: 
the others were tied in place in the 
shaft before the successive pours. The 
other photograph shows the Brooklyn 
shaft with its lining. When the tunnel 
has been driven, this shaft and the 
tunnel will be lined with concrete. 
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electricity 1s todays economic bargain. Its prices have remained 
stable or have dropped during the past decade, while the cos: of 
everything else has risen sharply. Advancing technology in its 
produc tion, transmission and distribution have been some of the 
principal contributors toward this end. The successfa! develop- 
ment ol magnetohydrodynamic generation would contribute sub- 


stantially toward a continuation of this. 


Power from lonized Fluids 


ARDLY a day passes but what a 


newspaper or magazine article 


reassesses the sources of 
Generally the 
admonishing us to beware 


All is 


however, fo 


energy 
the world. words are 
pp SSHTTLISLIC, 
of dwindling fossil fuel supplies. 


dark 


as frequently are articles pub 


not onthe side, 
equally 
“new” 


lished about energy sources—some 


impractical, others quite feasible, but all 


of such seeming abundance that then 
usclulness appears to be limitless. Po 
tential power from tides, wind, rain, 
volcanic steam and atmospheric elec 


tricity: all are common proposals. 

lhese sources are not new; attempts 
to harness such potential energy have 
been made, with varying degrees of suc 
cess, In centuries past. Solar energy, for 
example, has gained special notoriety re 
cently, but it was that venerable Greek 
Archimedes who first turn the 


powel ol the sun to satisfv man’s powel 


tried to 


needs. What has dammed advances has 
been a lack of adequate technology. No 
source 1s, It 1S 


matter what the cnergy 
valueless without the properly manu 
factured equipment to control it. Even 


then it is of litthe useful or commercial 
importance if through the processes of 
production, transmission and_ distribu- 
tion, efhciency is greatly reduced. Scien- 
tists and engineers are constantly striv- 
ing to find ever-higher efficiency ratios in 
powel production. 

loday the dam is broken and we are 
deluged with advances in materials tech- 

Ihis, together with the con- 
unfolding secrets of atomic en- 


nology. 
stantly 
ergy, is promoting the growth of new 
One is the formerly little-heard 


sciences. 

of magnetohydrodynamics. A name 

© Gases are often referred to as “compressible 
fluids,” hence the hydro-dynamics of mag- 


netohydrodynamics. Usually Compressed Air 
Magazine differentiates between the two; in 
this article, they are used interchangeably. 
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once relegated to space specialists, its 
scope has broadened until now the word 
is well-known, if not trippingly spoken. 


MHD Principles 


Magnetohydrodynamics did not long 
survive the contemporary mania for int. 
tials and is referred to commonly as 
MHD. It is defined as the study of the 
interactions field 
and hot ionized gas. 

When sufhiciently heated, gases ionize; 
that is, atoms of the gas lose one or more 
of the that circle the atomic 
nucleus. A normal atom ts electrically 
the negative charges of the or- 


between a magnetic 


electrons 


neutral: 
biting electrons are balanced by the pos- 
itive charges of the protons in the nu- 
cleus. When electrons are lost, the atom 
becomes a positively charged ion. ‘The 
free electrons, naturally, maintain their 
negative charge. Depending on the type 
of gas mixture, the heat required for 
ionization ranges from 3000° to 5000‘ 
F. (Ihe temperature factor in MHD is 
critical, as will be shown.) 

The fact that ionization causes a gas 
to become an electrical conductor, just 
as is copper, is important. It is logical 
that such an ionized gas, being a con- 
ductor of electricity, will generate elec- 
tricity when passed through a magnetic 
field. This is the crux of magnetohydro 
dynamics. 

Thus MHD unites two fields of science 
that have been intensively studied: gas 
dynamics and electromagnetism. ‘The 
result includes applications of MHD 
principles in space propulsion, missile 
and satellite re-entry, and controlled nu- 
clear fusion power. 

General Electric Company’s Missile & 
Space Department, Philadelphia, Pa., 
has been working extensively on the ap- 
plication of MHD to missiles and satel- 


lites. Since the principles of the science 


depend on extreme heat and movement 
of gases, contemporary rockets, with 
their exhaust stream and the boundary 
layer of air at the nose cone, are ideal 
MHD power plants. Problems such as 
the weight of existing MHD units still 
have to be worked out, however. 

Other companies sharing in the devel- 
opment include Westinghouse, Union 
Carbide, RCA and the Bell Labs. A 
major contributor is Avco Corporation. 
In conjunction with a 10-company util- 
ity group, it has even succeeded in de- 
veloping an operational electric power 
generation system based on the princt- 
ples of MHD. This is of prime impor- 
tance not only to power engineers but to 
the average user of electricity as well. 


The Beginning 

Early research in Avco’s MHD gener- 
ator began in 1952 at Cornell University. 
A group of graduate students were ex- 
perimenting in the hope of finding a way 
to produce thermally ionized gases in the 
laboratory. Four years later, Richard J]. 
Rosa, now senior scientist in charge of 
the Avco project, contributed Shock 
Wave Spectroscopy and Engineering 
Magneto-Hydrodynamics to the thesis 
collection of the university library. ‘The 
same year, T. R. Brogan and R. M. Pat- 
rick also produced thesis material for 
Cornell. Later, they joined the 
Avco-Everett Research Laboratory, Ever- 
ett, Mass., where MHD had been under 
investigation for about a decade.  Fur- 
ther study produced advances at a rapid 
rate. Findings were being published 
quite regularly in various journals. 

In January 1959, a joint study of 
power plant feasibility began for Avco- 
Everett and American Electric Power 
Company. By April, an experimental 
generator was operating. Its output ex- 
ceeded 1 kw. The following month, the 


too 


COMPRESSED AIR MAGAZINE 











output exceeded 5 kw; by August, it had 
passed the 10-kw mark. Last Novem- 
ber, as a result of more than a year’s 
examination of the economic advantages 
offered by MHD power generation, a 
contract was made with the 10-company 
utilities group for MHD power. This 
was the first major step in putting the 
laboratory theories of MHD into engi- 
neering practice. The group plans to 
spend $350,000 in 1960 in further devel- 
opment. 


MHD Generator 


The basic difference between an MHD 
generator and a conventional one is that 
in the latter, electricity is derived by ro- 
tating a solid coil of wire—an armature— 
through a magnetic field; the MHD gen- 
erator substitutes a high-temperature 
ionized gas for the armature. 

A typical MHD electric power genera- 
tor has four major components: a fur- 
nace, the generator itself, a regenerator, 
and a compressor. An operation cycle 
starts with a chemical furnace or nuclear 
reactor. This raises the temperature of 
the system’s gas mixture until it ionizes. 
The working fluid then flows through a 
magnetic field in the generator proper, 
producing direct current. The current 
is tapped directly off the super-heated 
gas in the generator by means of elec- 
trodes. (It would be a simple matter to 
change the current from direct to alter- 


MAGNETIC 
FIELD 


~ 





GAS FLOW 


GENERATOR 


nating; there would be some loss of ef- 
ficiency in the process.) ‘The gas is then 
cooled in a regenerator and heat sink, 
and preheated before re-entering the fur- 
nace, where it is again ionized and starts 
a new cycle. The compressor maintains 
the flow of gas through the system. 

Present power plants require a heat 
engine, such as a steam turbine, to con- 
vert heat energy into mechanical energy. 
Finally, the mechanical energy is trans- 
formed into electrical power. During 
the process, much of the original thermal 
energy is The most efficient 
thermal electric power plants have an 
efficiency of approximately 40 percent. 

The MHD system promises more elec- 
trical energy per unit of heat—more kil- 
owatt hours per Btu. Because electrical 
energy is produced directly from thermal 
energy, an efficiency of 60 to 65 percent 
is considered possible. Much expensive 
equipment and piping are eliminated. 
The resulting simplicity of design con- 
tributes significantly to the efficiency of 
the over-all operation, eventually lower- 
ing costs to the consumer. 

This is enticing to power engineers as 
well as consumers. It is even more so 
when it is considered that conventional 
power plants have undergone many years 
of development and further improve- 
ments of significance are unlikely, 
whereas the MHD system has a long fu- 
ture of refinement and development 
ahead even though at the outset it has 


wasted. 
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The artist’s sketch above is of a MHD generator, the principal com- 


ponent of an MHD system. The flow of ionized gas is indicated. Electric current pro- 


duced is tapped directly off the superheated gas. 


The hot gas replaces the conven- 


tional armature and eliminates heavy steam turbine drivers. 
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proved to be more efhcient than coven- 
tional plants. 

Some of the basic deterrents to the de- 
velopment of the MHD generator are 
caused by heat. As we have indicated, 
the gas in the generator must be at a 
very high temperature if it is to become 
a conductor. The highest temperature 
to be dealt with in the research at Avco- 
Everett will be approximately 5300° F. 
This is not to say that the temperatures 
are inconceivably high, for they are well 
within the range of known gas dynamics 
problems. Oxyacetylene flame goes to 
6300° F, and welding arcs as high as 
10,000° F are not uncommon. ‘The 
MHD generator is nowhere near the ex- 
treme temperature problems involved 
in nuclear fusion reactors. It is to say, 
however, that the required temperatures 
have created structural problems, for al- 
though materials exist that have satis- 
factorily handled comparable heat, they 
have never done so under the conditions 
imposed by the MHD system. 

Coal or oil can be used as a fuel source, 
as can atomic power. Eventually it is 
hoped that solar energy can be used. 
At this stage of development, the Ameri- 
can Electric Power Service Corporation 
and Avco-Everett have studied two types 
of power cycles: one, a coal-burning, 
open-cycle plant; and the other, a closed- 
cycle, nuclear system. 


Coal-Cycle 

The design of the coal-burning plant 
is similar in concept to a conventional 
dual gas-turbine, steam-turbine plant. 
In it, the MHD generator replaces the 
gas turbine. The plant under investiga- 
tion consists of a principal system (the 
MHD generator), scaled to deliver 337,- 
500 kw; and a subsystem (steam-turbine), 
scaled to produce 112,500 kw. 

Coal is added to preheated air and 
burned to obtain very high furnace tem- 
peratures. The furnace gases, seeded 
with 0.1-percent potassium to increase 
conductivity, then pass through the 
MHD generator where most of the heat 
energy is converted directly into electri- 
cal power. The residual heat energy is 
then used for the steam-turbine subsys- 
tem. 

The generator itself is mechanically 
simple and reliable. It can be built to 
relatively low tolerances, a factor that 
helps to keep cost at a minimum. An 
estimate based entirely on capital ex- 
penditures for equipment in the MHD 
system that will replace equipment in a 
conventional system indicated that there 
are only minor differences between the 
two. This did not include costs that 
would be common to both systems, and 
does not reflect the smaller size and 
higher efficiency of the MHD plant. 

The higher efficiency is, of course, of 
ultimate importance. Estimates indicate 
that a heat rate of 6200 Btu per kwh, 
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MHD SYSTEM This chart shows a 
typical magnetohydrodynamic commer- 
cial power generation cycle. A chemi- 
cal furnace or nuclear reactor (left) 
heats and ionizes working gas, which 
then flows through a magnetic field 
the generator. Direct current is tapped 
off the ionized gas by means of elec- 
trodes in the generator (top). Gas is 
then cooled in a regenerator and heat 
sink, and preheated prior to reentering 
the furnace for the next cycle. The 


compressor maintains gas circulation. 


or 99-percent thermal efhciency, could be 
obtained through MHD. The best con 
ventional powe1 plants are about 40-pe) 
cent efhcient. Assuming that capital 
costs are roughly the same, relative fuel 
COSLS would be, for MHD, 1.78 muls pel 
kwh (based on 6200 Btu per kwh), and 
for a conventional system, 2.12 muls pel 
kwh (based on 8500 Btu per kwh). 


Nuclear-Cycle 


\t present, Avco reports that it is dit- 
hceult to obtain nuclear reactor tempera 
tures as high as furnace temperatures. 
It would be desirable to do so though, 
for in such a system, an inert working 
fluid—helium or argon—with a I-percent 
cesium seeding, could be used. This 
would mean that the working fluid 
would have a better conductivity than in 
the coal-cycle system. 

The success of a nuclear MHD system 
is based on the assumption that a reac 
tor capable of operation at high tempe 
atures will be available in the near tu 
ture. Recent developments in the Pro} 
ect Rover reactor design eflort make this 
seem likely. 

One question remains: If MHD 


proves successful as a source of powel 


veneration, would it be economically ad 


vantageous for a power company to con 
vert to the MHD system even if it has to 
convert its present plant? In such a 
conversion, say Avco officials, the trans- 
mission and distribution phases would 
remain unchanged, and the ultimate 
consumer would be receiving the same 
kind of electric supply as he is presently. 
The generation plant itself would be 
quite different, though. Avco-Everett 
scientists point out that in all probabil 
ity it would be difhicult to convert exist 
ing plants to MHD generation. Neve 
theless, it would undoubtedly be possible 
to operate a new plant in parallel with 
existing facilities which would, in time, 


be retired. 


10,000 WATTS A technician at 
Avco-Everett is adjusting an 
experimental MHD electric power 
generator. A gas which has _ been 
heated and ionized by an electric are 
at the top of the machine will pass 
downward through a magnetic field 
where electric current will be induced 
to light the bank of bulbs, left. 
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BUBBLE 
BUBBLE 
NO 
TROUBLE 


Courtesy, Staynew Filter Facts 


AINE winters are mighty cold. ‘To 

combat subzero temperatures and 
keep water flowing over its dam at the 
Weston Station at Skowhegan, the Cen- 
tral Maine Power Company has installed 
an air-operated deicing system. 

I'win dams supply the hydraulic power 
for the 12,000-kw Skowhegan facility. 
Ihe north dam has a bubble system that 
agitates water along the dam face, the 
flashboards and gates. This air agitation 
raises water from the bottom preventing 
freezing. 

Air for the bubbles comes from an In- 
gersoll-Rand 4508 Axi-compressor lo- 
cated in a building on the north shore. 
This is a l-stage positive displacement 
unit driven by a 20-hp electric motor. 
It provides 190 cfm of air at 15-psig pres- 


bubble system. 


WESTON STATION 
ground is kept ice-free in the winter with a compressed air 
The 
stallation is on the Kennebec River at Skowhegan, Me. 


The hydroelectric dam at right fore- 


Maine Power Company in- 
The 


Central 


two dams produce 12,000 kw. 


sure. A Dollinger Staynew D5-250-B5 
filter prevents entrance of dirt or con- 
taminants that would harm the com- 
pressor or clog the bubble holes in the 
system’s piping. Sixteen square feet of 
active fileering aréa are contained in the 
filuer, Ihe air travels to the strategically 
located perforated pipes and the north 
dam is kept ice-free and functioning even 
when temperatures dip to.minus 30° F. 
Designed for continuous operation, the 
bubble system was installed in December 
1958 and ran until March 20, 1959. The 
compressor ran 24,hours a day, 7 days a 
week, and was stopped only once—for an 
oil change. 

[he Central Maine Power Company 
is the largest utilityin Maine and oper 
ates wholly within the state... It fur- 


AX!-COMPRESSOR 


nishes electricity to 282 towns, cities and 
plantations in fourteen of the state's six- 
teen counties, and serves two thirds of 
the state’s manufacturing plants. 

The principal hydrogenerating sta 
tions of the 33 operated by the company 
are on three rivers: the Kennebec, An- 
droscoggin and Saco. On the Kennebec 
River are five stations (including Weston 
Station) with a combined output of 178,- 
050 kw. Six on the Saco and five on the 
Androscoggin produce a total of 75,388 
kw. Connecting the various generating 
stations—hydro and steam—of Central 
Maine Power is a transmission network 
of some 1700 miles of 110,000- and 30, 
Q00-y lines. The company has more 
than 200 substations and some 10,000 
miles of distribution lines. 


This Ingersoll-Rand Axi-compressor 


supplies air to the north dam at Weston Station to keep the 
channel free during the winter, During the first year of 
operation, air from the 15-psig. 190<fm unit flowed to per- 
forated pipes from Deeember to March, day in and day out. 
To the left and above the compressor is the Dollinger Staynew 
filter that keeps the air clean; at far left is the 20-hp driver. 
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When construction comes 
Foiling to a halt because ol severe 
Jack dips in the temperature, it 
Frost is possible to resume opera- 


the 
workings with an air-supported struc: 
Compre ssed At Mavazne, in the 


Lins by covering 
Lure 
past, has discussed these buildings in a 
variety of articles. Now, Hoosier ‘Tar- 
paulin & Canvas Goods Company has 
published a picture story of how a con- 
struction deadline was met despite the 
The 
structure was sent to the job site—a Ford 
Motor plant at Sharonville, 
Ohio—and in just | hour, construction 
workers set up the covering building. 
Work resumed in heated comfort under 
the dome. The 
building was supported by low-pressure 
air from a small blower. When the con- 
struction job was finished, the dome was 
taken down in 30 minutes. 


weather by using an air building. 


Company 


vinvil-coated nvlon 


YR 


Convinced that the day is 


Treading not far off when men will 
Along On set their feet on lunar soil, 
The Moon Scully-Anthony Corpora- 


tion, Chicago, Ill, has de- 
signed a moon exploration vehicle that 
is propelled by its 2-man crew walking 
treadmill To turn 
one member of the team 
walk while the other re 
mains stationary. The capsule-shaped, 
compact, lightweight vehicle 1s inflated 


inside it, fashion. 
the 


continues to 


dey 1¢ Re 


with gas that also serves as an atmosphere 
for the occupants. Guiding hand ropes 
help the satellite visitors maintain their 
balance while moving in the protection 


of the capsule. 


x wk 


Four times a day some 2 


Tides, billion tons of water cas- 
Sardines cade through the deep, 
And Watts narrow passages that con- 


nect Cobscook and Pas- 
samaquoddy Bays with the Bay of Fundy, 
offshore from the Maine-New Brunswick 
border. Often these tides raise water 
levels by 26 feet. U. S. and Canadian 
engineers have eyed the movements for 
80 years, considering the economic feasi- 
bility of harnassing them to produce 


electric power. One major factor not 


That 


concerned with power generation had to 
be considered. For over a century Pas- 
samaquoddy Bay has nurtured highly 
productive herring fisheries. About 50 
million pounds of “sardine” herring are 
taken from the Bay yearly—this amounts 
to as much as $1,500,000 in annual in- 
come. ‘There also are fisheries for clams, 
scallops, lobsters, pollock and haddock. 
boards were 


In 1956 two international 

established to determine if the tides 
could be adapted to man’s needs. One, 
the International Passamaquoddy  En- 


eineering Board, was to consider engi 
aspects of the proposed powe1 
scheme. ‘The other, the International 
Passamaquoddy Fisheries Board, sought 
to forecast the effects that power con- 
struction would have on the fisheries in 
the region. After 3 years of study, the 
biologists of the Fisheries Board, some 
being American and others Canadian, 
report the proposed tidal project would 
have only minor effects on the herring 
fishing in the Bay. ‘The statement was 
given to scientists attending the recent 
annual meeting in Ottawa of the Fish- 
eries Research Board of Canada. 


neering 
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The egg is in trouble. 


Sublimated More specifically those 
Scrambled persons concerned with 
Hen Fruit the marketing of eggs 


are suffering, because in 
recent years egg-per-hen output has in- 
creased while consumption per capita 


has decreased. (Consumption in the 
U.S. in 1945 was 405 per person; in 
1959, 354 per person.) With all the 


thoroughness of our age, the problem is 
being battled from the beakers of the re- 
search laboratory to the bastions of the 
brainstorming sessions to the subcon- 
scious seekings by the motivational re- 
searchers. New ways to package the ex- 
cellent food are being devised and new 
forms of eggs are being developed. For 
example, the U. S. Army is carrying on 
experiments with instant scrambled eggs. 
These are not to be confused with the 
dried eggs of World War II which do 
not enjoy too pleasant a_ reputation. 
Instant scrambled eggs are produced by 
a method known as freeze-drying. Once 
cooked in hot water, the scrambled eggs 
are frozen and then immediately placed 
chamber oven. In _ the 


in a vacuum 


process of sublimation, ice crystals pass 
directly from the solid to the vapor 
state, skipping the liquid state. It is the 
liquid condition during drying that im- 
pairs the taste of eggs. ‘The sublimated 
covs become a porous dehydrated mass. 
Add water and lo! nearly original tex- 
ture and flavor return. Reportedly, eggs 
treated in this manner can be kept for 
months on a grocer’s shelf or at home 
without refrigeration. Processing costs 
are higher but the reduction in handling 
expense, because of the lessened weight, 
helps offset this. And—perhaps the most 
outstanding advantage—tasty scrambled 
eges can be whipped up without produc- 
ing that distressingly messy frying pan. 


x *k * 
United States technol- 
Streamlined ogy is moving ahead so 
Patent rapidly, a bottleneck in 
Searching the form of time-con- 


suming patent searches 
can act as a major deterrent to invention 
and capital investment. With the Pat- 
ent Office issuing more than 1000 patents 
each week, a quick easy method has to 
be found to expedite searches. A system 
using electronic computer techniques is 
being tested. Officials say it may accom- 
plish in about 1/, hour a job that for- 
merly took a skilled researcher a_ fall 
day. The first trial was on a huge mass 
of data covering chemical compounds 
that form the basis for many commonly 
used plastics. The area was selected be- 
cause it is one of the broadest (covering 
the polymer chemical group) and tough- 
est fields in patent research. The system 
being tried relies on rapid scanning by 
a general-purpose electronic computer 
that can process data cards turned out by 
a punched card machine. A Bendix G- 
15 digital computer successfully tested 
the use of the scanning technique. Be- 
sides helping searchers to do their job 
rapidly and efhciently, the new system 
will maintain a permanent record on 
magnetic tape of the areas of invention 
or discovery already mechanized, and is 


therefore readily available for subse- 
quent searchers. 

=x * * 

A water-like fluid that 


End possesses the unique prop- 

To erty of making a smooth 
Dust paint surface so slick that 
dust and dirt cannot cling 

to it has been successfully field tested for 
industrial maintenance applications by 
Du Pont’s Finishes Division. Based on 
colloidal silica, the retardant concen- 
trate first is mixed, 1:14, with water, and 
then can be sprayed, brushed, roller- 
coated, mopped or wiped, as thinly as 
possible, on any clean painted surface. 
Within 15 minutes, a hard, transparent 
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coating has formed that sheds dust and 
dirt particles deposited from atmosphere. 
Colloidal silica in a test tube looks like 
water with a drop or two of milk added 
to it. ‘Through an electron microscope, 
however, it appears to be composed of 
billions of clear, hard spherical particles. 
These are so small that it would require 
some 600 million of them to cover the 
head of a pin; more important, they are 
smaller than the smallest dirt particle. 
They fill the pores of a seemingly smooth 
paint surface making it so slick that vir- 
tually no dirt can adhere to it. An ap- 
plication of the fluid to home interiors 
would be a boon to housewives, how- 
ever Du Pont reports that this use will 
have to wait until all field evaluations 
have been completed. 


xk & 
A highly 


tronic alarm 
prevent drowning mishaps 
that often occur’ when 
children fall into unat- 
tended swimming pools has been de- 
veloped by Minneapolis-Honeywell. It 
can be adjusted so finely that it will de- 
tect even a hand splashing in the water. 
‘The system includes a sensing element 
submerged about a foot below the water 
and a located alarm 


sensitive elec- 
Diverting designed to 
Pool 


Disasters 


surface remotely 


Whenever an object falls into 
mechanism detects the 
sound caused by the splash 
and electronically relays a signal to the 
alarm. <A horn is sounded summoning 
aid instantly. In the illustration, the 
sensing element is the small disk in the 
center. When it is installed, iS pro- 
tected by the porous box at the right. 
The signal mechanism is shown at left. 


xk 
The February 1959 issue of 
Magazine 


panel. 
the water, the 
vibrations 


More Compressed Air 
Tire 


Safety 


described two ways to cage 
pneumatic tires for inflat- 
ing them safely in main- 
tenance shops. In one case, the big tires 
were placed in a cage of heavy-duty pip- 
ing. When the tires were too large for 
the cage, the operator crawled into it 
himself during the inflation process. 
Two more methods have been called to 
our attention and should be of interest 
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to safety-conscious maintenance men. 
Travail et Securite describes a method 
that is being successfully used in a French 


~~ 


ze 
—r 
SSH 


aC < Mite 2 


See4 

workshop to prevent accidents from 
blowouts. ‘Iwo straps of medium steel 
are fixed with eye-bolts at each end. 
I hese are bent and fastened around an 
existing pillar or grouted into a wall. A 
large wheel is placed against the pillar, 
or wall, and a “gate’’—two lengths of 
channel iron welded to a pair of up- 
rights—is clamped over the tire. ‘This 
simple device eliminates the risk of 

jury from flying parts should a blowout 








occur. 
From South Africa, the second method 
comes. Ihe guard used there is of strong 
welded construction, and consists of a 
square horizontal section that is placed 
on the floor, and to which is attached 
vertical grille. “Iwo short projections 
from the bottom are fitted into holes in 
the floor of a garage or factory. ‘The 
vehicle is drawn close to the guard, the 
tire to be inflated coming to rest in front 
of the grille. ‘The operator works inside 
the horizontal square so that the tire is 
separated from him by the grille. Ac- 
cording to The South African Mining & 
Engineering Journal, tires are inflated 
while mounted on the vehicle, and it pre- 
vents fatal or serious injury should the 
rim ring fly out when air enters the tire. 


x & 


SNAP-3,. one of the 
pint-sized atomic gen- 
erators mentioned in 


this department in last 


SNAP-3 
“Burns” On, 
And On 

month's Compressed 
Air Magazine, was still producing elec- 
tricity after a full year of continuous Op- 
eration. Originally the unit was in- 
tended to demonstrate maintenance-free 
operation for a period of about 140 days. 
Films from the Nuclear Division of the 
Martin Company, Baltimore, Md., show 
SNAP-3 units successfully withstanding 
the manner of jolts they would undergo 
during a space rocket ride. Eight SNAP- 
3 generators have been produced, ac- 
cording to the manufacturer, but only 
two of them have been loaded with 
radioisotope fuel. Others were equipped 
with electrical heating devices and su)- 
jected to vibration tests, sharp impacts, 
and accelerations up to 15 g’s. The units 
also worked successfully in a vacuum at 


minus 100° F. In SNAP-3 (the initials 
stand for System of Nuclear Auxiliary 
Power), heat produced by the radioactive 
decay of one-fortieth of an ounce of 
Polonium-210 is converted directly into 
electrical energy by a series of thermo- 
Since the generator contains no 
moving parts, it needs little mainte- 
nance. Although output of the original 
generator has dropped to a fraction of 
Martin research personnel ex- 


( ouples. 


a watt, 


plain that the use ol radioisotopes which 


decay more slowly than Polonium-210 
could prolong operation with negligible 
change in size or weight. 


xk *® 


From malfunctions to 
Taking The Maggy’s drawers, the 
Bounce In U.S. Air Force finds a 
Tac Training need for air cushions. 
An order for 96 of the 
pneumatic pillows used by the command 
as shock absorbers in recovering its I'M- 
76 Mace tactical missile during training 
and test flights has been placed with 
Goodyear Tire & Rubber Company, 
Akron, Ohio. Made of neoprene-coated 
nylon, the cushions, dubbed “recovery 
bags” by Goodyear personnel, are shaped 
like giant sausages and fit snugly around 
the belly of the missile when popped 
into shape by compressed air. When the 
“oround pilot” controlling the missile by 
radar wants to bring the vehicle back, 
he throttles the jet engine to 60-percent 
power, then ejects a drag parachute to 
brake the missile’s high speed. At 2500 
feet, three 100-foot cargo chutes open 
and, as the Mace nears the ground, two 
fabric air bags are blown into shape to 
absorb landing shock. Without recov- 
ery bags, the Mace would be a I-shot 
weapon that would plunge earthward to 
destruction at the end of its flight. Re- 
covery ability means that troops can be 
given more intensive training in the 
launching sequence with significant ease 
on taxpayers’ pocketbooks. Should there 
be a malfunction when the Mace is used 
as a test vehicle for expensive guidance 
systems, it can be brought back for direct 
examination. When used as a target 
drone for other missiles, the Mace can 
be recovered if no hits are scored. 


x *k * 


An extensive deposit of 
high-grade pollucite ore, 
which is aluminum. 
cesium silicate, has been 
developed at the South- 
ern Rhodesia, Africa, operations of 
Bikita Minerals (Private) Ltd. ‘Tests 
indicate that the deposit is one of the 
largest in the world. It offers a reliable 
supply of low-cost pollucite for cesium 
applications in such industries as glass 
and ceramics manufacturing, in welding 


Copious 
Rare Metal 
Deposit 


25 





rod fluxes and other uses where silica 
can be utilized along with cesium, and in 
ion-propulsion engines for space travel. 
Pollucite in the Bikita deposit averages 
24.4-percent [his rare 
metal was available only in small quanti 


Potash 


cesium oxide. 


\merican recently be 
atl 


compounds 


ties until 


metal and cesium 
produced from lepidolite 
San Antonio, Biki 


ta’s pollucite reserves are part of its large 


van sales CCSIUITT 


lithium ore at I ex. 


lithrum-bervillium deposit located neat 


kort Victoria 
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seing an election year, 
life in Washington, D.C. 
takes on unusually ar- 


Senators’ 
“Sensing” 
Subway duous aspects, especially 
to those gentlemen who 
frequent Capitol Hili and the regions 
thereabout. To make local travel easier 
for at least a few of these persons, a new 
subway system has been installed _ be- 
tween the Capitol Building and the old 
and Senate Office buildings. In 


each tunnel run two streamlined open- 


new 


Instant Pipe 


Creer RUCTION machinery that 
builds concrete pipe in a treshly cut 
ditch at a rate of 8 to 12 feet pel minute 
has been developed by Fullerform Con- 
tinuous Pipe Corporation, Phoenix, Ariz. 
It is currently being used to build con- 
duits for irrigation water on farms neat 
Phoenix; the product turned out is well 
within the standards set by the Bureau 
of Reclamation for Arizona. ‘The system 
is also being adapted to build storm 
sewers and other concrete pipe. 


top cars. One of the cars is seen in the 
picture here with West Virginia’s Sena- 
Jennings Randolph (left) and Ilbh- 
Dirksen at the 


tol 


noi’ Senator Everett 


helm. The speed of the electrically pro- 
pelled cars is controlled by a spec ial cam 
rail between the two rails positioned 


along the tunnel ceilings. The ever- 
changing position of the cam is “sensed” 
by a cam follower mechanism which in 
turn operates a drum controller. ‘The 
follower is of lightweight alley castings 
having low inertia, and precision ball 
bearing rollers. ‘The follower head is 
supported by a telescoping tube that 
allows rigidity and freedom from noise 
All joints of the con- 
The 
conductor is supported by white glazed 
porcelain insulators. ‘The current col- 
lectors have carbon contact shoes and, as 


and vibration. 
ductor are smooth and noise free. 


seen in the photograph, are mounted on 
a pylon out of passengers’ reach. 

Built by H. K. Porter Company, Inc., 
the control system is the first of its kind. 
Its safety features prevent excessive 
speeds and failures to stop, should a sen- 
ator, or constitutent or just plain passen- 
ver become overly involved in subjects 
political. 

The new subway system is described as 
probably being the shortest in use today. 
The track to the new Senate building is 
about 900 feet lone and the one to the 
old building only about 450 feet long. 


Ihe photograph at the left shows the 
key to the system—inflatable rubber-and. 
fabric forms designed by Goodyear Air- 
craft Corporation from blimp-type ma- 
terials. “he construction process, which 
has been under development for the past 
4 years, consists mainly of a double-hop- 
pered forming machine that is pulled 
along the rounded bottom of a ditch, 
while enveloping the inflated inner form. 
he inflatable inner form is picked up 
by the outer form so tamping devices 
can literally tuck concrete under it. 
Half of the double hopper, activated by 
tampers, shoves concrete into the bottom 


of the ditch, while the other half is form- 
ing the top of the pipe. ‘The illustration 
at the right shows some of the concrete 
pipe poured by the continuous process. 

Using two 300-foot forms, inflated with 
air at 3-psig pressure, Fullerform reports 
it can pour as much as 600 feet of con- 
crete pipe at a time without interrup- 
tion. The result is both an elimination 
of joints and seams, and a substantial 
reduction in time and over-all costs as 
well. It is possible to line up forms for 
runs in Ready-mix concrete 
trucks are used in a continuous stream 
to service the pouring equipment. 


miles. 
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Chemicals 











HEMICALS are defined by Webster 
as any substances produced as a 
result of chemical interaction or 
used to produce such an interaction. 
The chemicals industry defines it- 
self, quite naturally, as being made 








up of producers of chemicals. ‘The broad areas 
taken in by those definitions point out the out- 
standing feature of the chemicals industry today, 
and of its place in this country’s economics. It’s 
almost phenomenally big—in mid-1959 chemicals 
ranked fourth in size among all United States 
industries with assets of $22.5 billion, trailing 
only the petroleum, primary metals and transpor- 
tation equipment industries. 

The relationship of chemicals to the U. S. 
economy is felt in many ways. For those with a 
statistical bent, a variety of interesting figures is 
available. In assets, for example, those of chemi- 
cals manufacturers total nearly 10 percent of the 
total assets of all U. S. manufacturing corpora- 
tions. They pay $1 out of every $7 collected for 
Federal income taxes from manufacturing estab- 
lishments. Almost one-third of all the electrical 
energy used by industry goes into chemicals. 


Automation is a byword of today’s in- 
dustrial expansion. One indicator of automation 
is the investment per employee in plants and 
plant equipment: the chemicals industry leads all 
manufacturing in this respect. During the yea 
1958, for example, chemicals made an average 
per-worker investment of $2577, compared with 
$981 for the manufacturing industry as a whole. 

There are, of course, a number of reasons for 
the vast capital spending required of the chemi- 
cals industry. ‘The investment cost of the type 
of machinery used is generally high. As with 
many other industries, economy comes only with 
large-scale production, thus equipment is physi- 
cally big and consequently not only expensive in 
first cost, but expensive to install and maintain. 
Chemistry is a growing branch of science. New 
processes and techniques appear almost daily, 
some of them showing the way to such savings 
that equipment is obsoleted even before it has 
paid for itself. Many of the industry’s products 
are corrosive at least in some stage of manufac- 
ture thus making for high depreciation rates. 

An added reason for the high rate of capital 
investment is the intense competition in the field. 
There are approximately 230 producers of plas- 
tics, for example, and more than 1400 makers of 
paints, and even these many compete not only 
with one another but with foreign-based firms that 
today are claiming a larger share of domestic and 
world markets than ever before. 


Mo ecutes are the building blocks of the 
chemicals industry. ‘They come from the mine, 
sea, air, farm and forest, and from oil, gas and 


brine wells. The more than 12,500 chemicals 
manufacturers turn them into a variety of prod- 
ucts, commercially available ones numbering in 
excess of 10,000. 

This preoccupation with nature’s tiny building 
blocks has led to the misconception that the 
chemicals industry is one of white-robed tech- 
nicians moving in a world of test tubes and 
beakers. A closer examination reveals that the 
industry is as dependent on the hardware of our 
mechanical age as any other. In truth, some of 
the machines are mammoths of their type. Con- 
densers, heat exchangers, fractionating towers; 
many of these are as big or bigger than those 
used by the sister petroleum industry. Few blast 
furnace blowers can match the size of some 
centrifugal compressors used by the chemicals 
industry. Ejectors for developing high vacuums 
and centrifugal pumps of capacities unequaled 
in other industries are common, and refrigerating 
plants far exceeding in tonnage those of the air- 
conditioning field are in daily use by the chemi. 
cals group. In making use of even so prosaic a 
machine as a pneumatic wrench, chemicals man- 
facturers reach for units designed especially for 
their applications and which are often bigget 
and more powerful than used in other fields. 

Perhaps no other industry makes such wide- 
spread use of compressors and pumps as does the 
chemicals group. Virtually every chemical mar- 
keted today is at some stage or another in its 
manufacture either a liquid or a gas. Molecules 
are not easily torn apart and rearranged. A 
glance at almost any of today’s process sheets will 
show gas and hydraulic pressures that within even 
younger memories were thought unattainable by 
machines of the required capacities. Similarly 
temperatures both of gases and liquids have 
soared in recent years. ‘The corrosive values of 
some of these gases and liquids so casually 
pumped or compressed in this day would have 
been enough to generate nightmares for the metal. 
lurgists of yesteryear. 

One compressor or pump now easily handles 
quantities that 20 years ago would have required 
several machines—and the single pump or com- 
pressor of today does its job with a reliability that 
not long ago would have required a large invest- 
ment in stand-by capacity. 

The growth of the chemicals industry has been 
phenomenal. Behind that growth stand much- 
expanded supplier industries, which, while hav- 
ing shared in the growth of the chemicals group, 
must also share in the things accomplished—and 
in the responsibilities for the future. Were it not 
for the development of pumps and compressors 
having the servicability and capacities required 
by modern chemicals manufacturing, for example, 
many of today’s widely used chemicals would be 
little more than laboratory curiosities. ‘To bring 
the products of today’s expanded research labora- 
tories to markets of tomorrow will require similar 
advances. 
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SAVING 

WITH 

AIR POWER 
APPLICATIONS 


Packaging Insulators 


Hk INSULATOR Department at 
General Electric Company's plant in 
Baltimore, Md., had two problems with 
packing of high-voltage suspension in- 
sulators I hese ceramic cones are olten 
seen atop high tension poles Or in clus- 


stations. 


ters at transtorme) 
At the plant, the insulators are 
nesticd four to eight in a group, then 


pac ked in wirebound wooden strip boxes 


for shipment Formerly, a worker not 
only manually placed the insulators in 
the boxes but also had to close the con. 
tainers’ wire-loop fasteners by hand. 
[his was the first problem. 


with an air-operated closing machine de 


It was solved 


signed by GE’s own personnel. 

Ihe machine works like this. The 
packer shuts the box lid manually. He 
threads the closing wire loops together, 
then pushes the ready-to-close box onto 





a conveyor belt that leads to the closing 
machine. When it reaches the closing 
machine, the box activates a trigger that 
stops the conveyor and starts the box- 
closing cycle. ‘Iwo actions occur. First, 
the machine's “aligning bar” forces the 
box against a rigid frame. This squares 
up the container and activates a “loop- 
This bar folds down the 


them 


bar.” 
wire-loop fasteners 
eently, firmly and uniformly against the 
face of the container. 

The machine was built by the Stap 
Machines Company, Rockaway, 

It can handle, without adyust- 
421/, inches 


bender 


and presses 


ling 

ment, boxes from 26!/, to 5 
long. Only minor adjustment is needed 
for boxes of different widths. The GE 
plant’s containers are either 10!'/., or 11 
inches wide. Readjusting the machine 
requires only a couple of minutes and is 


AIR AIDS 


taining six insulators onto a conveyor. 
operated machine holds the box as a bar moves down to close the wire 
loops. Above, the box has moved on to a position where an air bellows 
pushes it toward a second conveyor. 
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necessary only when the production line 
changes from one transformer size to 
another. 

Once the closure has been made, the 
conveyor restarts and carries the box out 
of the machine and onto the first of two 
conveyors. 

It was at this point that the second 
problem had developed. When _ the 
boxes had been closed, they piled up at 
the packing station. Extra workers had 
to be summoned from other duties to re- 
move the units to pallets. Needless to 
say, this disrupted production. 

Ihe solution was a compressed air bel- 
lows installed at the junction of the two 
The bellows unit is a metal 
one end with an 
metal 


CONnVCYOrs. 
air cylinder fitted at 
extendable bellows faced with a 
plate. Its purpose is to make a 90-degree 
change of direction of the moving box, 
and force it onto the second conveyor. 
The bellows is activated when a closed 
box strikes a trigger at the end of the 
first conveyor. When this happens, the 
bellows pushes outward; the metal plate 
shoves the box onto the downward slop- 
ing convevor. The box rolls onto a pal- 
let. 

To J. H. McElwee, specialist in pack- 
aging and traffic at the plant, the elimi- 
nation of the box congestion ts of greater 
value than was even the 20-percent sav- 
ings In packing time produced by the 
closing machine. 

With the use of compressed air de- 
vices, the plant has both increased one 
man’s output, while saving on lost pro- 
duction by eliminating calling others to 


his station. 





Se 





In the picture at upper left, a worker feeds a box con- 


At immediate left an air- 
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Avuminum RIVETING is the sub- 
ject of a bulletin published by Reynolds 
Metal Company. It answers such ques- 
tions as: How can the shear strength of 
a driven aluminum rivet be determined? 
and, What is the best hole size for a hot- 
driven aluminum alloy rivet? The 52- 
page book covers the use of conventional 
and special rivets and explains design 
and fabrication of riveted joints. ‘Ta- 
bles in the book list weights and dimen- 
sions of aluminum rivets, recommended 
rivet lengths, mechanical properties of 


wrought aluminum alloys, and other 


Industrial 


ofes 





data. ‘Lhe publication is free of charge 
when ordered on company letterhead. 
Reynolds Metals Company, Dept. PRD- 
23, Richmond 18, Va. 


Fi TING a uniform gasket around 
bolts or studs to form an efficient double 
seal has always been a problem. Now, 
Union Asbestos & Rubber Company has 
devised a double-seal asbestos gasket 
tape that is designed for many such in- 
dustrial uses. No longer must two sep- 
arate gasket applications, on either side 


of bolts or studs, be made; no longer 
must gasketing be perforated before use. 
The tape does the job. It is available 
in three types: a plain wire-inserted 
folded asbestos variety with an open-lat- 
tice center (Style 746); a plain wire-in- 





serted tape woven flat to desired dimen- 
sions and blot spacings (Style 738); and 
a plain woven nonmetallic tape (Style 


748) that is similar to Style 738. In the 
first variety, lattice width, or bolt space, 
is available from 1!/, to 7/, inch, and 
the tape is available in over-all width 
inches, thickness 
Style 738 


from !/, inch to 3 
ranging from 1/,. to '/, inch. 





Pneumatically Powered Production Wheel 


A ROTARY wheel has replaced the 
standard assembly line workbench 
for small electrical and electronic missile 
components at The Martin Company’s 
Baltimore (Md.) Division. ‘The wheel 
can handle assemblies from 2x2 to 14x18 
inches. Each of ten wheels now in opera- 
tion has the potential of a conveyor belt 
with accessory equipment, yet requires no 
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more floor space than a standard work- 
bench. Each has 24 assembly positions 
portioned into three work spaces for 
assembly personnel. ‘The operators work 
as a team, each accomplishing one-third 
of the work assigned to a_ particular 
wheel. 

I'he wheel is 6 feet in diameter at the 
base and approximately 6 feet in height. 


Operation is controlled by a Ledex step- 
ping relay, which is a power-operated 
rotary switch that permits remote control 
of the various electrical circuits. It is the 
heart of the wheel and makes it possible 
to have circuits for stepping, counting 
and selecting. Air pressure at 30 psig is 
used for motivation. Electrical controls 
are rated 400 watts as 115 v, 60 cycles. 

In operation, a timing device is first 
set for the proper stepping interval. At 
the end of this interval, the timer actu- 
ates a warning buzzer approximately 3 
seconds before the stepping relay is 
energized. The Ledex relay closes a cir- 
cuit that opens a compressed air solenoid, 
allowing the motivating air pressure to 
flow and turn the wheel to the next posi- 
tion. ‘This sequence of operation con- 
tinues automatically at the _ predeter- 
mined rate and without further supervi 
sory attention. 

Hundreds of hours in costly engineer- 
ing and supervisory time, which are nor- 
mally involved in establishing conven- 
tional electrical and electronic assembly 
procedures, are saved through the de- 
velopment of the rotary wheel. Super- 
visors can set up new work on the device, 
make a temporary analysis of the time 
required per unit, and set the controls to 
pace the assembly workers. ‘These con- 
trols can be adjusted to regulate the time 
intervals per step from 2 to 180 minutes. 
As shown in the accompanying illustra- 
tion, other advantages provided by the 
rotary wheel are new comfort in work 
positions and an absence of customary 
brackets or jigs. 
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nics from 1/,, to %/,¢ inch in thick 
ness, and is furnished as wide as 8 inches 
in 1/,,-1nch thickness. Bolt space may 
be obtained from 1/, to | inch. The 
third style is available with the same 


dimensions as 738, but is nonmetallic. 
\ll may be plain or graphite 
coated on one both. 
Isbestos Rubber Company, Fibrous 
Products Division, 1111] W. Perry Street, 


Bloomington, IIL. 


either 


side o1 Union 


To TEST any current source by direct 
ontact, The Hahn Company is offering 
in all-purpose, I-hand-operated tester 
Tf thy 
switch, spark plug, ignition coil, and the 


the tester lights up it 


outlet in question, appliance, 


like, as “live,” 


indicates which side of an outlet is “live.” 





The handy de 


and which is grounded. 
vice, which clips easily into a pocket, can 
be used with either alternating or direct 
110- to 500-v current. The cost is $1. 
lhe Hahn Company, 2511 Hills 
Drive, Los Angeles 64, Calif. 


Fox 


R, DESIGNED, Ingersoll-Rand Com 
pany’s heavy-duty electric Size 8U Im 
pactool is said to give 20 percent more 
power than its previous model. Good 
balance and a palm-fitting handle make 
it possible to use it for long periods with 
out undue fatigue in production and 
general With a 
collet-type chuck and accessories, the 8U 
can also be converted into a drill, reamer, 


maintenance work. 


tapper, or wire brush tool—in general, 









UNLOADER 


24 HR. 
SERVICE 


Rebuilt unloader 
valves. All makes 
and sizes. New 
valve guarantee. 
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it is an all-purpose heavy-duty tool. 


More power is obtained through a heay 


ie] impact mechanism, an improved unI- « 


versal motor of 6 amperes (instead of 5 
amperes as in the older model), and a 
l-type socket drive that improves powel 





In addition, the new &8U 
than its 


transmission. 
Impactool is 1/,-inch shorter 
predecessor, and has an easily replace 
able socket retainer, nylon trigger, and 
a reinforced rubber-nosed hammer case. 


Weighing only 10 pounds, the tool has 


a °/.-inch square drive, an over-all 
length of 117/, inches, and a side-to 
center distance of 1!1/,,. inches. It runs 
with a free speed of 1700 rpm. When 


impacting, it delivers 1725 blows per 
minute. Both 110- and 220-, 
are available for use on ac or dc. 
Ingersoll-Rand Company, 11 Broadway, 
New York 4, N. ¥ 


models 


A PNEUMATIC drill detector unit 
for use with multiple- or single-station 
automatic drilling machines “spots” 
broken and missing drills and supplies 
a signal for machine The 
device operates from regular factory ai 
supply and 110-v, 60-cycle, ac lines, and 


shutdown. 


detects the absence of a 


drill or similar tool by means of a stream 


presen e ofr 


of air playing against each drill as it 
enters or retracts from a workpiece. A 
broken or missing drill causes a pressure 
drop in the pneumatic circuit which, in 
turn, initiates an electric impulse to 
operate signal lights and relays. ‘The 
air nozzle which directs the air stream 
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against the drill is mounted to a bushing 
plate adjacent to the drill bushing. Re- 
mote-connected to it by air hose is a 
modular-type control unit containing an 
air pressure regulator, an air-to-electric 
transducer and a terminal strip. Any 
number of modular-type units can be 


‘The 
detect 


mounted to a single control panel. 


detector can also be used to 
broken reamers, taps, and other similar 
tools. It is unaffected by dirt or coolant 

in fact, the continuous jet of air blow- 
ing against the drill helps to keep the 
drill clean and free of chips. Now be- 
ing used in mass-production industries, 
the device eliminates the need for sepa- 
rate probing stations that are usually 
built into transfer-type machines, not 
protected by drill detectors, to inspect 
the workpiece after drilling in order to 
prevent tool damage or assembly delays 
nondrilled 


Corporation, 


incomplete 01 
The Sheffield 
1, Ohio. 


caused by 
holes. 
Davton 


FouRWwa\ directional control can be 
achieved with this miniature valve. De- 
signed especially for use in small hy- 


circuits, under 3 gpm, the valve 
2x11/,«5 inches in size and 


drauli 
is only 
weighs a litthe more than a pound. It 
has a_ sliding 
spool being of hard-coated aluminum to 


offers such 


sp iol construc tion. the 


provide wear resistance. It 





advantages as low pressure drop (ap- 
proximately 13 psig at a rated capacity 
of 3 gpm) and low internal leakage, (less 
than 10 cubic inches per minute at 2000. 


The 


psig pressure with 150 ssu_ oil). 








vEW CON RADE 


SINCE 1925 


FOOL PROOF 
Simpler in design 


BOX 924 ° 


Fewer moving parts 


HOW’S YOUR STOCK OF SPARE VALVES? 
R. CONRADER a 


R’S Fiter TYPE 
PILOT VALVES 













TAMPER-PROOF 


All working parts 
are concealed ‘ 





C. 






ERIE, PA. 
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valve is available with standard 1!/,- and 
'/,-inch dry seal pipe threads, although 
special porting or manifold mounting 
can be made to order. Sarasota Pre- 
cision Products, Inc., McIntosh 
Road, Route No. |, Sarasota, Fla. 


5757 


PxeuMATIC OIL LIFT and no mov- 
ing parts are the important aspects of 
the redesigned oil bath filter illustrated 
below. It introduces to industry the 
advantages of an automatic self-cleaning 
air cleaner with high efficiency and low 
maintenance requirements—all in one 
unit. At the same time, the cost of in- 
stallation and maintenance have been 
materially reduced and simplified. The 
pneumatic lift—a simplified method of 
lifting oil from the reservoir to the per- 
forated oil distribution plate, which in 
turn distributes the oil to the pads—is 
the Model “C” POL Cycoil’s major im- 





provement. ‘This replaces the motor- 
driven oil circulator used in previous 
models and eliminates the need for pro- 
vision for electrical power with its in- 
herent complications. Equally impor- 
tant is the elimination of the added 
maintenance of motor lubrication, brush 
circulator 
reported by the 
a clean-out doo! 


replacements and wear. 
Other improvements 
manufacturer include 
for easier maintenance, the addition of! 
a bulls-eye gauge to observe and help 
control the oil level in the unit, and 
elimination of studs protruding from the 
top of the filter. Bulletin 160, which 
describes the operation of the oil bath 
air cleaner, is available without charge 
from the manufacturer. American 
Air Filter Company, Department PD, 
215 Central Avenue, Louisville 8, Ky. 


V aves and fittings for 30,000 and 
60,000 psig service, as used in pure phys- 
ics and geophysics research, petroleum 
and chemical pilot plant testing and nu- 
clear reactor studies are detailed in a 
Included are 
cross-sectional] 


16-page catalog, No. 659. 
full dimensional data, 
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drawings, tubing sizes and catalog desig- 
nations for 32 standard valves and fit- 
tings: ten valves and various couplings, 
adapters, tees, crosses, gauge connectors, 
safety head assemblies and nipples. ‘The 
catalog also provides information about 
four types of thermocouple adapters and 
the manufacturer’s HIP Relief Valve, in 
addition to standard connections for 1/,-, 
l/,-, 3/.- and %/,,-inch O.D. tubing. 
High Equipment Company, 
Inc., Erie, Pa. 


Pressure 


Piast IC FOIL, either soft or hard, 
can be made pliable, deep-drawn to 
shape and then cooled in a single ro- 


tary-type machine. Shapes and patterns 
of all types, including corrugations and 
ornamental designs, can be formec. ‘The 
central feature of the machine, a«xcord- 
ing to a report from The European Pro- 
ductivity Agency, is a vacuum drum with 
adjustable suction slots. A peripherical 
die wraps over the cylinder. Small holes 
provided at the bottom of the die depres- 
sions align with the suction inlets. An 
infrared heater and a forced-draught air 
cooler element are built into a hinged 
cover clamping over the drum. The 
smooth foil is fed into the machine, 
softened as it travels past the heating 
clement and is then evenly drawn into 
the dies by the pressure differential, ac- 





OIL BATH AIR FILTER 


for engines, compressors and blowers 


Pon 
=. 


The Air- Maze Type 
F filter provides effi- 
cient removal of fine 
dirt from intake air 
to reduce wear on 
engine, compressor or 
blower parts. 


High dirt removal 
efficiency is attained 
through its thorough 
scrubbing action. 
This scrubbing action 


is created by directing dirt-laden air into intimate contact 
with an oil pool. A ““‘manometer” action created by the air 
passing a continuous baffle within the pool, causes more 
oil to be re-cycled than on other types of filter designs. 
Any dirt that remains in the air is then impinged on metal 
baffles. The metal baffles are kept clean by constant wash 


of the oil bath. 


Flexible in design, the Type F filter can be furnished with 
top or bottom outlets, with or without relief valves to handle 
compressor unloading or line surges. Where noise reduction 
is a factor, the filter can be furnished with silencing chamber. 


Available in sizes from 20 to 6650 cfm. Write Air-Maze 
Corporation, Cleveland 28, Ohio. Dept. CA-3. (Subsidiary 
of ROCKWELL-STAN DARD Corporation) 











The Filter Engineers 


AIR FILTERS + SILENCERS - SPARK ARRESTERS + LIQUID FILTERS 
OIL SEPARATORS - GREASE FILTERS 





30 

(jUITITY thie shia pe of the dies Belore with high tensile strength yarn. It has 
icaving the drum, the sheet is restored to a wall thickness of less than one-half 
solid state by the cooling element. Au and a weight less than one-fifth of rub 
tomatic control provisions assure unl ber hose with equivalent burst strength. 
lorm heating, vacuum and feed rate [he manufacturer reports that the hose 
conditions. In the event of accidental maintains excellent resistance to flex, 
stoppage or tearing of the sheet, the — pressure-pulse and vibrational fatigue. 
heating unit is immediately switched off On flex-impulse testing, for example, 
ind swung clear of the sheet. Fresh  Nylaflow hose with a rated maximuin 
reels of plastic foil can be fed in with operating pressure of 1250 psig, when 
out stopping the machine. Iikett pressure pulsed to 2500 psig, flexed 
VMaschinebau Gmbl., scrlin-Borsig 1,171,000 times and withstood 96,000 im- 
walde, Germany pulse cycles without failure. Further, 


the hose is unaffected by flammable and 
nonflammable hydraulic fluids; and has 


N,, \FLOW is hose with a specially low treon permeability. It is not recom- 
formulated nvlon inner tube reinforced mended for use in mineral acids above 


How to SEE the 


“INSIDE STORY” ne 100 
—- FIG. 1366E 


on your pipe lines 





Do you have pipe lines through which constant flow is a 
critical factor? Could slowdown or stoppage cause untold 
damage to valuable equipment? If it’s important that 
you know what’s going on inside a pipe line. . . Nugent 
Sight Flow Fittings can be one of the most economical 
investments you’ve ever made. 

These fittings have large double windows to aid visibil- 
ity. A spring compensated, hinged, indicator gate moves 
in proportion to the flow and is visible from either side, 
even when liquid is dark or discolored. Fittings available 
with electrical contacts to operate a bell or light should 
liquid flow cease. Sizes 34" to 6” inclusive . . . in brass, cast 


iron, and steel. Tapped or flanged. 
Complete data upon request. 





ge. \~ WID%o Wo NUGENT & GQ@oz DLIGo 


= 3434 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS @ STRAINERS @ TELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS e OILING DEVICES 
SIGHT FEED VALVES @e FLOW INDICATORS 
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y percent concentration: however, it does 
have good resistance to caustics and al 
most all organic solvents. As a noncon 





ductor of electricity, Nylaflow provides 
new safety and wear life in pressure ap- 
plications requiring high voltage power 
lines. As for temperature, the hose is 
said to retain its flexibility and tough 
ness in operating ranges {rom minus 65 
to plus 200° F, and will withstand in- 
termittent temperatures 100° higher. 
[wo types are presently available: one 
with a maximum operating pressure of 
1250 psig, and another with a maximum 
operation pressure of 2000 psig, with 
»000- and 8000-psig burst strengths re- 
spectively. Inside diameters are 1/., 3/,¢, 
1/q, 5/1¢ 3/g and 1/, inch. The 
Polymer Corporation of Pennsylvania, 
2140 Fairmont Avenue, Reading, Pa. 


SINGLE-ACT ING cylinders, each fea- 
turing a 3-way solenoid valve built into 
the head—Model AVSA for gravity or 
air return and Model AVSR with an 
internal spring to return the rod—are 
the recent additions to Allenair Cor- 
poration’s line of Valve-in-Head_ cylin- 





-OURe 

ev J 

ders. All barrels and heads are brass; 
the rods are of ground and _ polished 
stainless steel. Both models are avail- 
able in all popular voltages, and the 
manufacture indicates that a choice of 
four mounts is offered as well as a rod 
clevis. Allenair Corporation, 255 E. 
Second Street, Mineola, N. Y. 





Tue HANNIFIN Valve Finder includes 
minimum and maximum capacity Co- 
eficients (CV) for the company’s line of 
directional air control valves. ‘The 
capacity coefficients (sometimes called 
flow factors) were calculated from labo- 
ratory measurements of air flows through 
production valves. ‘These ratings per- 
mit choosing the valve size required for 
an application—especially when supply 
pressure, allowable pressure drop at the 
valve and air flow rates are important 


COMPRESSED AIR MAGAZINE 





considerations. Ihe factors are es- 
pecially significant when air cylinders 
must operate at high velocities and when 
circuit timing is important. ‘The ratings 
also provide an index of air flow capacity 
compared to valve port sizes. Also in- 
cluded in the publication are an en- 
gineering formula for use with this flow 
control data; a section explaining valve 
terms and principles; and a 3-step out- 
line explaining valve types, means of 
actuation and operating principles. 
Hannifin Company, Department 156, 
501 S. Wolf Road, Des Plaines, III. 


Gran iE angle blocks with air lift 
control are available from Herman Stone 
Company. The pneumatic lift feature 
allows the operator to guide the heavy 
block into position with merely a touch 
of the finger. The block actually floats 
on a cushion of air while it is being 
moved from one position to another. 
This eliminates wear and indefinitely 
preserves the accuracy of both the angle 
block and the surface plate. Air is 
piped into a hole in the back of the 
block and is led to a series of grooves on 
the bottom surface. ‘The grooves are 
located so that the air will escape if the 
block is moved too close to the edge of 
the surface plate—a safety element that 
prevents the block from “floating off" 


the surface plate. \ complete line of 2- 


and 4-faced angle blocks are available. 
Herman Stone Company, 1860 N. Gettys- 
burg Avenue, Dayton 27, Ohio. 


Caces for thrust bearings are among 
the newest uses for glass-filled nylon. 
Ihe cages are available for either roller 
or ball bearings and in a wide range of 
sizes from The Garlock Packing Com- 
pany. Among the advantages of using 
this material is that tramp metal invad- 
ing the bearing area imbeds itself into 
This imbedment removes 
metal particles from 
reducing bearing 
wear of ad- 


the plastic. 
ordinarily loose 
circulation, greatly 
abrasion and consequent 
joining metal surfaces. If the bearing 


cage should fail, the problem of metal 


particle entrainment is obviated. Fur- 
ther, its use permits a significant reduc. 
tion of assembly time and initial ma- 
terial cost savings. Molded-in retention 


Aftercooler and Cyclone 
Separator designed for 
cleaner, dryer compressed air 


R. P. ADAMS CO., INC. 
209 East Park Drive, Buffalo 17, New York 


The Adams Aftercooler and Cyclone 
Separator are designed to efficiently con- 
dense and remove water from compressed 
air and process gas. Condensed moisture 
and entrained dirt and oil are subsequently 
removed in a cyclone type separator. This 
unit is scientifically designed for maximum 
removal efficiency over a wide range of 
flow rates. 


For normal use, units are available to cool 
gases to within 10° F of the temperature of 
the cooling water. Specially designed units 
are available to permit a 2° F approach to 
cooling water temperature, for application 
where low moisture content is critical. 


Adams Aftercoolers and Separators are 
available from stock to handle 20 - 40,000 
cfm with 10° cooling and 25 - 19,200 cfm 
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where it is necessary to cool within 2°F 
of the cooling water. Special units can be 
supplied to suit an unlimited range of 
requirements. In all cases the maximum 
pressure loss at rated capacities is ¥2 psi. 
This wide range of sizes enables the eco- 
nomical utilization of Adams Aftercoolers 
and Separators in virtually all industrial 
application. For further information on how 
R. P. Adams’ units will solve your com- 
pressed air problems and save you money, 
write today for Bulletin 711. 





“AIR KING’ 


Quick-Acting 
HOSE COUPLINGS 


eae A ee re 


For All Hose Connections 


These plain rugged couplings are your surest 
safeguard against loss of air at the hose connec- 
tions. Universal locking heads, on sizes up to 1", 
snap together to form a secure lock that is leak- 
proof under pressure; in fact, pressure must be 
released before coupling can be disconnected. 
Ideal for rough outdoor work as well as indoor 
shop and plant service. Malleable iron, cadmium 
plated, and bronze. Hose Ends, Male and Female 
I.P.T. Ends. Size range, %" to 1". Also available 
in 4-lug type, not universal, in 1%" to 2" sizes. 


“BOSS” 
Self-Honing 


AIR VALVES 


lor the Entire 
System 


The most efficient and economical valves for all 
valve stations on the system—automatically, per- 
manently leakproof—no packing to wear out 
and replace—straight-line, full-flow opening 
through body and plug. Self-adjusting bronze 
plug automatically hones itself against harder 
steel or malleable iron valve body, maintaining 
a perfect leakproof seat. Proper spring tension 
assures constant sealing adjustment. Strong, dur- 
able construction, with handle attached to plug 
within the valve body. Male or female thread 
both ends, in sizes %" to 114". 


Stocked by Manufacturers and Distributors 
of Industrial Rubber Products 


DIXON 
Velue & Coupling Co. 


GENERAL OFFICES & FACTORY—PHILADELPHIA 22, PA 
BRANCHES—CHICAGO - BIRMINGHAM - LOS ANGELES - HOUSTON 
DIXON VALVE & COUPLING CO. LTD. TORONTO Associate Companies 
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EASIEST WAY TO 
MAKE ENDS MEET 








of Reducing Piping Costs 


Let the Victaulic Method save you money on piping costs. 
Whatever piping material you choose, Victaulic can join 
it and provide fittings. You save in material cost, in in- 
stallation time, and in reduced piping maintenance cost. 


CUT COST 





WITH OVER 1100 VICTAULIC ITEMS 
FOR BETTER AND EASIER PIPING 





Rigid Couplings 


S 


Plainlock Couplings 





Roust-A-Bout Couplings Snap-Joint Couplings 


? 


Malleable Iron Fittings 





Stainless Steel Fittings Aluminum Fittings 





, &)p 


PVC Lined Fittings 





Plastic Fittings Cast Iron Fittings 


Trey & 


Plainlock Fittings Vic-Groover Tools Vic-Easy Tools. 





Plug Valves 
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cavities firmly position and hold round 
or shaped bearings, which are simply 
The ma- 
terial has excellent wear resistance and 


popped into the receptacles. 


in itself requires no lubrication, affecting 
savings In maintenance and down time. 
The Garlock Packing Company, 442 
Main Street, Palmyra, N. 


To CONTROL flow into a hydraulic 
Fluid Regulators Corporation 
has designed a speed limiter valve that 


motor, 


stops hydraulic motor run away, prevents 
damage to equipment, and assures safer 
working conditions. 
is 3000 psig; normal flow is 


Operating pressure 
2.2 gpm with 


+t 


a maximum allowable flow of 3.5 gpm 
and a limited flow of 0.5 gpm; and pres 
sure drop across the valve is 20 psig 
(maximum) for a flow of 2.2 gpm. The 


when it 


limits flow 


valve automatically 





reaches the maximum \fter 
inlet pressure is reduced to 15 psig, the 


setting. 


valve resets and permits normal flow, ac 
report. Con 
with a 


cording to a 
structed of all 
bulkhead fitting on the outlet port, the 
valve is designed to handle the usual 


company 


stainless steel, 


hvdraulic fluids and oronite: specifica- 


tions can be changed, however, to meet 


users’ specific requirements. Fluid 
Regulators Corporation, 313 Gillette 
Street, Painesville, Ohio. 


M arkinc MACHINE Model 9A, 
illustrated here, is powered by 75-psig 
pressure air from lines common to most 
industrial plants. Its air cylinder has 
been designed to provide ample power 
in a minimum of space: the stroke is 6 
inches (14 inches in an extended model). 
The unit features an open back to 


handle long (deep) work and has an 
overhanging head to take workpieces re- 
utilizes 


quiring “front swing.” It the 





rotary “point of contact” principle de- 
veloped by Acromark: roll dies mark 
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flat parts and flat dies mark round and 
cylindrical work. Each unit is shipped 
complete with air filter, lubricator and 
pressure regulating gauge, ex- 
haust muffler, and hand-operated stroke 
This quiet operating, high- 
machine 


valves, 


control. 
production, general-purpose 
meets most marking needs of medium 
and small parts manufacturers. The 
Acromark Company, 316 Morrell Street, 
Elizabeth, N. J. 


Getting the Most for Your Valve Dolla 
is the challenging subject of a series of 
industrial seminars presented by Wal- 
worth Company's Technical Sales Serv- 
ice Group and its Speakers Bureau. The 
Bureau is available without obligation, 
for Walworth realizes that even though 
valves are one of man’s most helpful in- 
ventions, used throughout industry for 
handling all types of fluids, most people 
know very little about them. The aim 
of the day-long meetings is to tell people 
how to use valves to better advantage, 
thereby deriving a valve dollar savings. 
Last year, 63 seminars were held in most 
of the major U. S. cities; the program is 
continuing and expanding this year. 

A typical program is the day-long 
meeting concerned with lubricated plug 
valves (LPV). [The 3-hour morning ses- 
sion begins at 9 with a sound-color movie 
describing the valves and their applica- 
tion to modern industry. This is fol- 
lowed by a laymen’s discussion of the 
basic physical laws that apply to LPV 
valves. Thus is formed the basis for the 
third part of the morning period—a dis- 
cussion of design variations, types, ap- 
plication and choice of valves as dictated 
by engineering fundamentals and serv- 
ice requirements. The afternoon. ses- 
sion begins at 1:15 and also consists of 
three parts: a valve manufacturers’ de- 
sign comparison in which the designs of 
the major LPV manufacturers are dis- 
cussed and compared in relation to the 
basic engineering fundamentals _ pre. 
viously discussed; lubricated plug valve 
maintenance and lubricants, and finally, 
a self-evaluation quiz fol'»wed by a dis- 
cussion of each question which serves as 
a review of the day’s activities. Slides, 
pictures, prints, blackboard diagrams, 
etc., are used throughout. The meeting 
closes at 4:00 p.m. Further details about 
the seminars may be obtained from Wal- 
worth, Technical Sales Service, 750 Third 
Avenue, New York 17, N. Y. 


Miracle Bridge Over Mackinac, a 16-mm 
motion picture about the world’s long- 
est suspension bridge, portrays the build- 
ing of the 5-mile-long structure which 
Michigan's Lowel 


unites Upper and 
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If it doesn’t have it here— 
. it doesn't have It! 





and the 


BROOK MOTOR 
has it: 


Mix, morors look pragtically alike on the outside, 

but it’s what is inside that counts. There is no motor with 
better windings or more ample bearings — few motors 
compare favorably. Yet, the Brook Motor costs less, 

because of volume production, modern techniques, distribution 
in 76 countries and a realistic pricing policy. Brook Motors 
have established excellent performance records for over 

56 years in every industry using a.c. motors. 

From 1 to 600 H.P. Send for literature. 


SINCE 1904 


ELECTRIC 





ECONOMICAL 
COOLING 
OF GASES AND 
COMPRESSED AIR 


Cooling gases or cooling and removing 
moisture from compressed air, the 
Niagara Aero After Cooler offers the 
most economical and trustworthy 
method. Cooling by evaporation in a 
closed system, it brings the gas or com- 
pressed air to a point below the am- 
bient temperature, effectively prevent- 
ing further condensation of moisture 
in the air lines. It is a self-contained 
system, independent of any large cool- 
ing water supply, solving the problems 
of water supply and disposal. 
Cooling-water savings and power- 


Cost savings in Operation return your 


worlds most respected motor 


BROOK MOTOR CORPORATION 


3302-04 W. Peterson Ave., Chicago 45, Illinois 
Factory Representatives, Warehouses, Dealers in Principal Cities. 
In Canada: Brook Electric Motors of Canada, Ltd. 

250 University Ave., Toronto, Canada 





equipment costs in less than two years. 
New sectional design reduces the first 
cost, saves you much money in freight, 
installation labor and upkeep. Niagara 
Aero After Cooler systems have proven 
most successful in large plant power 
and process installations and in air and 


gas liquefaction applications. 


Write for Descriptive Bulletin 130. 


NIAGARA BLOWER COMPANY 


Dept. CA-3, 405 Lexington Ave., New York 17, N.Y. 


Niagara Dustrict Engineers in Principal Cities of U.S. and Canada 
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peninsulas. ‘The 28!/,-minute, color 
film includes dramatic scenes of con- 
struction crews racing against time to 
complete the 34-pier substructure be- 
fore winter jams the Straits of Mackinac. 
It shows the largest fleet of floating con- 
struction equipment ever mobilized. 
Narrated by John Cameron Swayze, the 
“miracle” contains animated scenes de- 
scribing how the piers were built to un- 
derwater depths as great as 215 feet 
despite the strong currents and wind- 
whipped water, and despite advice by 
“experts” who said that the deep, rough, 
turbulent waters of the Straits could 
never be bridged. Presented by Merritt, 
Chapman & Scott, and produced by 
Caravel, the film may be obtained on a 
free-loan basis for showing by commu- 
nity organizations from Association 
Films’ libraries located in any of the 
following cities: Broad at Elm Street, 
Ridgefield, N. ].; 561 Hillgrove Avenue, 
La Grange, Ill.; 1108 Jackson Street, Dal- 
las, Lex.; or 799 Stevenson Street, San 





Francisco, Calif. 


ee > i 
| Numerical Control Manufacturing is a 
| 16-mm color motion picture that shows 
the advantages and cost savings result- 
ing from the use of numerically con- 


trolled machine tools and how they can 

be typically applied. Reported by the 

FOR MANY JOBS: news analyst Chet Huntley, the 22-min- 
+ ute movie is designed as a part of the 

over-all program of showing all levels of 


Air, W ater, Oil, Grease, Gasoline, Chemicals; and production management the operation 


and advantages of numerically controlled 


for spraying Paint, Insecticides and Weed-killer machine tools. Featured in the film are 


Bendix tools in operation at such com- 


Solutions. No need of several different types of ! | , , 
7 a panies as Hamilton Standard, Pratt & 
hose—use “ALLSERV” for all. Whitney, Wyman-Gordon and Ex-Cell-O, 


machining such intricate shapes as cams, 
dies, turbine blades and structural parts. 


\ complete description of the system is 
° > eiven. ‘Lhe film is available from the 
Industrial Controls Section of Bendix 
eee ee : nance . : 
Aviation Corporation, 21820 Wyoming 


CUT AND COUPLE AS REQUIRED | —-~ 


“ALLSERV”’ comes in maximum lengths of 500 feet. Stock it— 
and have it ready for any job, any time. “Synplastic’® Tube 
and Cover. High-tensile Rayon-and-‘Synplastic’® Carcass. 
Sizes Y%" to 1¥%". Also available in specified lengths with 


couplings attached. 


"If it’s GOODALL, it MUST be Good!” 


Contact Our Nearest Branch for Details and Prices 





- BELTING - FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODALL 2ibber Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
IN CANADA: GOODALL RUBBER CO. OF CANADA LTD., TORONTO. 


Standard of Quality—Since 1870 


“Too bad about old Bob." 
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I-R Drillmasters average 100 ft. per shift, 
24 hours a day, in 





MILE-HIGH ASBESTOS QUARRY 


T an elevation of 6200 feet on a spur of McDame soll-Rand Gyro-Flo compressor provides maximum 
Mountain in British Columbia, the Cassiar Asbes- drilling pressure without air line losses from long 
tos Corp. is mining 2500 tons of ore and removing an lengths of piping or hose. 
additional 3000 to 5000 tons of overburden each day. In warm weather or cold, at high altitudes or sea 
Here, in sub-zero temperatures, crews work around the level, a Drillmaster is your best assurance of top drill- 
clock in three shifts, 7 days a week during the so-called ing efficiency at rock-bottom cost. Ask your Ingersoll- 
“summer”. Rand engineer for further information on its features 
To maintain high production during the mining sea- and performance. 
son, two I-R DM-3 Drillmasters with Downhole Drills 
and 612” Carset bits are in continuous use, averaging 
100 feet per drill shift. Holes are put down 33’, spaced 
1612’ apart with 15’ burden, resulting in 14.5 tons of 
broken rock per foot drilled, using 5x16" Dynamex 
cartridges, as well as prilled ammonium nitrate and 
fuel oil. 
In this rugged, snow-covered terrain, the excellent 
traction and maneuverability of the crawler-mounted Ingersoll-Rand. 


Drillmaster is a big asset, and its self-contained Inger- 11 Broadway, New York 4, N.Y. 


A CONSTANT STANDARD OF QUALITY IN EVERYTHING YOU NEED FOR DRILLING ROCK 
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Are You Paying Big Penalties for Lagging Power Factor? . 


James H. Tarbell, power company engineer, (left) and Harold Toot, 
Vendo Production Manager, shown with the 200 hp, 514 rpm, 
0.8 pf, 440 volt, flange-mounted E-M Synchronous Motor that is 
correcting Vendo’s power factor. The Vendo Company is the 
world’s largest manufacturer of vending machines. 


Vendo Company Corrects Power Factor... SAVES $450 A YEAR! 
with an E-M Synchronous Motor 


_ oe Vendo Company, Kansas City, Missouri learned Vendo installed the recommended E-M Synchronous 
its plant was operating at a lagging power factor con- Motor ...and has been enjoying a reduced power bill 
dition when expanded production facilities required ever since. You, too, can make a big saving in your 
more compressed air. A study by Vendo’s engineers and plant —a bill by Caresctang your power factor with 
Kansas City Power & Light Company showed an 0.8 highly efficient E-M Synchronous Motors. 


. Learn more about Power Factor. C: ‘our nearby 
leading power factor synchronous motor compressor e about er Factor. Call your nearby 


drive wand eave them enmmew: Shseele eer: E-M Sales Engineer and write for your free copy of the 
een pub . new E-M 24-page brochure, The ABC of Power Factor. 

Vendo’s power contract provides a penalty of 20 cents 

a month for every reactive kva exceeding one-half the 

maximum kilowatt demand. This was costing Vendo 

$33.00 per month, or $396.00 a year! 
A 20 cents a month bonus is granted for every kilovar 

the reactive demand falls short of one-half the maxi- 

mum kilowatt consumption. A 200 hp E-M Synchro- 

nous Motor with 0.8 pf would provide e h reactive ELECTRIC MACHINERY MFG. COMPANY 

ee a a a oo MINNEAPOLIS 13, MINNESOTA 
kva for Vendo to operate at a leading power factor and 
earn a monthly credit of $4.60. Vendo’s power bill would Specialists in making motors do 


then be reduced by $37.60 a month, or $451.20 a year! EXACTLY WHAT YOU WANT THEM TO 
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H fH | 5 t | oT The coupling that’s 


series FS Tougher. 
RE = Lighter. 


QUICK-CONNECTIVE 


RING LOCK | Lmaller 


COUPLING | 
—handles more air 


with minimum 
pressure drop 


AND GIVES YOU ALL THESE OTHER ADVANTAGES— 


Has fewer parts. Locking ring provides positive 
lock... tight fit... minimum wear. Equipped 
with automatic sleeve lock. 
ae . Instant Automatic Flow or Shut-Off 
Handles any job in your shop using %” to 
1°” connections—from the air line to the air tool. J 
All Series 2-RL Sockets and Plugs are Quick Connective Fluid Line Couplings for 
interchangeable—likewise all Series 3-RL Sockets COMPRESSED AIR e HYDRAULIC FLUIDS 
and Plugs. Eliminates any need for various OIL e GREASE e WATER « VACUUM e STEAM 
size couplings in hook-up— makes it OXYGEN e ACETYLENE e REFRIGERANTS 
easy to keep stock of parts in balance— ee eee © ae ne 
holds inventories to a minimum. Write for the Hansen Catalog 
Here is an always ready reference when you 
pecan want information on couplings in a hurry. Lists 
complete range of sizes and types of Hansen 
REPRESENTATIVES IN PRINCIPAL CITIES One-Way Shut-Off, Two-Way Shut-Of, 


»- SEE YELLOW PAGES and Straight-Through Couplings. 








SINCE 1915 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN — MANUFACTURING COMPANY 


‘Vibe Meee soem STREET CELVE CABO 35, OR 
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NEW WOOD’S ULTRA-V DRIVES 
OFFER TREMENDOUS SAVINGS! 


Wood's new Ultra-V Drives offer 
tremendous savings Over conven- 
tional v-belt drives ... up to 
50% in space, 27% in weight, 
30% and more in costs. And 
there are savings on bearings, 
bases and housings. New, greatly 
improved belt materials and new 
belt construction assure un- 
matched dimensional stability, 
amazing strength, greater grip, 
added support and equalized 
load for tension members. New, 
high performance, Ultra-V 
Sheaves have smaller diameters, 
less width, less weight and tre- 
mendous strength, are equip- 
ped with famous “Sure-Grip” 
Bushings. 





UV /960 


write for bulletin 9102 





T. B. WOOD’S SONS COMPANY CHAMBERSBURG, PA. 
ATLANTA * CAMBRIDGE ¢« CHICAGO « CLEVELAND « DALLAS 





TWO 
HANDY 
REFERENCE 
BOOKS 


for 





The Engineer, The Superintendent, The Operating Man 


CAMERON PUMP OPERATORS’ DATA: 
Contains practical information covering the installation, 
operation and maintenance of centrifugal pumps. 


CAMERON HYDRAULIC DATA: 
Covers data useful in work involving the handling of 
liquids, steam, and water vapors. 


Cameron Pump Operator's Data.............--$2.00 
Cameron Hydraulic Data.............++2+++++$3.00 


For Sale By: 


COMPRESSED AIR MAGAZINE 
942 Memorial Parkway 
Phillipsburg, N. J. 




















INSTALL NEW SARCO 
FA DRAIN TRAPS 


and get more work from your CA tools 





Cross-section of Type FA Drain Trap 
showing float design that keeps con- 
densate level above trap, providing 


seal against air leakage. 
ne TO CA. 


AIR 

es EQUIPMENT } SUPPLY ae he, 
| AIR b 
SUPPLY — 


——_ 











Pt a TH 

















SEPARATOR 











TYPICAL HOOK-UPS 


age to tools from impaired lubrication and waterhammer. 
It avoids slowed-down production resulting from freez- 
ing in tool exhaust. 

Write for “Literature Kit 6A” and get bulletin full of 
ideas to help increase effectiveness of your present air 
compressor capacity. 5892-F 


The typical hookups illustrated here will help you get 
more useful work from your compressed air tools. Sarco 
Automatic Drain Traps keep condensate level in trap 
body above the valve. That maintains a positive seal 
against air leakage and gives you a steady supply of dry 
air. Dry air saves maintenance, too, and prevents dam- 


gS A ty - O 635 Madison Ave., New York 22, N. Y. 


COMPANY, INC. 


DRAIN TRAPS *© COOLING CONTROLS ¢ SAFETY CONTROLS © IMMERSION THERMOSTATS « STEAM TRAPS e« STRAINERS e¢ HEATING SPECIALTIES 


40 (COMPRESSED AIR MAGAZINE 





select \R\ for dependability 


In paper mills, power plants, chemical and petroleum 
plants, mines, waterworks, manufacturing plants or wher- 
ever dependable, cost-saving pumping is a ‘“must’’—Inger- 
soll-Rand general service pumps continue to stand out in 


front. 


These rugged pumps with horizontally split casings are 
suitable for a wide range of services for a variety of liquids. 
Single and two stage units are available for capacities to 


4000 gallons per minute with heads extending to 1100 feet. 


In 100 years of pump manufacturing, Ingersoll-Rand 
has solved innumerable liquid moving problems. If we 
can’t meet your requirements from our extensive line of 


standard models, we'll engineer a unit just for you. Call the 


pump specialist at your nearest I-R branch or write direct 


to our New York headquarters. 


of pump progress 


from the leading manufacturer 


—- 
Ingersoll-Rand. 
This horizontally split unit is part of a line of pumps 


11 Broadway, New York 4, N. Y. 


similar to the single stage units shown above 76A9 
handling condenser cooling water. 


OTHER I-R PUMPS AVAILABLE 


Motorpumps Self Priming 
Pumps Pumps 
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the fastest, 
safest and 
surest way to... 







a Leakproof 
Hose 
Connection 





pal \ieisp Mme). 
Sey) ed No 


See Your Distributor 
or write direct for catalog and prices 


ct = é The Sign of a GOOD Hose Clamp 


PUNCH LOK 
(t vei ataly accra al 9323 


Dept. H, 321 North Justine Street, Chicago 7, Illinois 
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FOR A 


Complete Line 


OF H.P. RATED 


AIR COMPRESSOR 
SWITCHES 


D Heavy Duty 

12) Standard Duty 

€} Gas Engine Cut-Out 
4) Magnetic Unloader 


full range of electrical 
and pressure ratings 


Write for Bulletin 550, 


Square D Company, 4041 North 
Richards St., Milwaukee 12, Wis. 











lic SO 


Protects Your Equipment Best 











A complete, self- 
contained unit that 
collects and 
automatically ejects 
water and oil from 
air lines. 


Dri Air Collects Dirt 2 
and Rust. Reduces 
Wear. Prolongs 

Tool Life. 





Dri Air units are made for 150 psi lines in 3 capacities 
as follows: DASO - 50 CFM for 3%,” lines; DA100 - 100 
CFM for 1” lines; DA 300 - 300 CFM for 2” lines. 
HPDA units, designed for 300 psi lines, duplicate the 
above capacities. 


Buy With Confidence From Specialists In Compressed 
Air Equipment For 40 Years. 


NEW JERSEY METER CO., INC. 





350 Leland Avenue e Plainfield, New Jersey 
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COPPUS BLUE RIBBON PRODUCTS 


HOMOFLEX 
AIR HOSE 
“FLEXIBLE AS A ROPE” 


e STRONG 
e LIGHT 
KINKLESS 


More flexible and 
lighter than any other 


hose for equal pres- 
7 P COPPUS “Blue Ribbon” Vano Ventilators are portable and 
sure. Lasts longer, pre- : aye ; 
nig buil “f easily adaptable to practically any “‘fresh-air’’ requirement in 
—— oe t, uniform industry. Mail coupon below for facts. 
I, 
| # om aan am ay 
cost. Made also in | | COPPUS ENGINEERING CORP. 
extra-heavy type for | | 203 Park Avenue, Worcester 10, Mass. 
mining. | 





[) in tanks, tank cars 
in underground manholes = Company 


Write for Catalog M610. 


|} for exhausting welding 
fumes 


Address. 


Engineered Rubber Products . . More Use Per Dollar 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 


() for general man cooling 
[) to stir up stagnant air 
wherever men are 
wines = BLOWERS 


is drying 


| —) on boiler repair jobs City... ; 
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HERCOL—A LOW-COST EXPLOSIVE— 
OW AVAILABLE IN SMALL-DIAMETER 

































































' shad 1 _ A 
( 
Phe Hercol series of low-cost, cap-sensitive, high-ammonia-content Properties of Hercol 
explosives are now available in cartridges of small diameters anid 
' . 
standard lengths, as well as in the larger diameters and special packings. | Hercol | Hercol2 | Hercol4 | Hercol 6 
, . . . . ° . if = 
Phe ability of Hercol to produce excellent fragmentation, its water —— | Good | Good Good Good 
resistance, Class | fumes, and high cartridge count—plus its low Corteins count—816 ty | | 
cost— have already been proved to the economy-minded quarry and 8-in. cartridges per 50 Ib 130 120 140 165 
open-pit operator, Cartridge diameter, in. 4to 8% lto 3% l to 3% l to 3% 
Now that Hercol is manufactured in the smaller diameters, with Weight strength, % 10 6s - - 
Clas: umes ‘se same ec ies are available to the under- | —— 
lass | fumes, these same economies are availal ceeeeeneeniametn r= “ < . 
ground operator. - 
: _ Water resistance Fair Good Fair Fair 
Contact the Hercules sales office nearest you or ask your Hercules 
representative for more detailed information on how Hercol can A special grade of Hercol is formulated for seismic “pat. 


reduce blasting costs for you, too. tern shooting’’ when the drill-holes are relatively dry. 
Explosives Department 


HERCULES POWDER COMPANY 


900 Market Street. H ilmington. Delaware 


BIRMINGHAM «+ CHICAGO DULUTH + HAZLETON + JOPLIN + LOS ANGELES +» NEWYORK «+ PITTSBURGH + SALT LAKE CITY « SAN FRANCISCO 
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It doesn’t take long for blowing sand 
and dust to separate the men from 
the boys in the engine league. And 
you can take it from ““Bud”’ Mentzer, 
Equipment Superintendent for Phoe- 
nix’ Fisher Contracting Corp., that 
“Jimmy” Diesels do a man-sized job 
even under these tough conditions. 


He’ll prove it by pointing to the 
**3-71°’ GM Diesel he’s got powering 
his Ingersoll-Rand 315 compressor--- 
tell you he’s gotten 7,500 trouble-free 
hours from the “Jimmy” and it’s still 
going strong. It’s had only one over- 
haul even though it’s worked almost 


constantly in blowing sand and dust 
—has barely had a minute’s unsched- 
uled downtime since it hit the job. 

And this is just one of 19 GM Diesels 
Fisher has powering scrapers, trac- 
tors, compressors, loaders, trucks, a 
shovel and lighting plant. The com- 
pany has been using “Jimmys”’ since 
1942, recently repowered five more 
pieces of equipment with GM Diesels. 


Less downtime, better availability, 
reduced operating costs, higher pro- 
ductivity—these are some of the ad- 
vantages you get from your equipment 
with GM Diesels in your equipment. 


PR Rs 
ae 


& 


Want to know more? See your GM 
Diesel distributor—he’s in the Yellow 
Pages under “Engines, Diesel’’—or 
write direct. 


DETROIT OIESEL ENGINE Division 
GENERAL MOTORS, DETROIT 28, MICH 


in Canada: GENERAL MOTORS DIESEL LIMITED. London. Ontario 
Parts and Service Worldwide 


sets the standard of 
Diesel productivity 











COMPRESSES IN A SANDSTORM 





/-R compressor supplies air for sandblasting 
and paint spraying, unaffected by dusty atmosphere 


The Midwest Metal Processing Company 
needed an air compressor to handle a tough 
job in its Detroit plant. They had to have com- 
pressed air for sandblasting and paint spraying, 
but most types of compressors couldn’t with- 
stand the sandy atmosphere—the dusty, gritty 
air getting into the working parts would soon 
wear them out. 

After investigating the types available, Mid- 
west chose an Ingersoll-Rand ESH compressor. 
To date the unit has given continuous service 
without trouble of any kind. Here’s why: 

In Ingersoll-Rand compressors, all working 
parts are protected by the tightly-sealed frame 








*Only I-R compressors have Channel Valves 


Known for high efficiency, quiet operation and 
exceptional durability. Entirely different. Each | 
valve is a combination of rigid stainless-steel 
channels and bowed leaf springs, with trapped-air | 
spaces which cushion action, prevent impact. 


construction which keeps out dust and grit — 
normally the major cause of wear. The frame 
may be kept sealed because there are never any 
adjustments to make! All parts are precision- 
manufactured to a perfect, permanent fit. And 
all parts are continuously lubricated by the full- 
filtered pressure oil system. 

The sealed frame, foolproof adjustment-free 
construction, and full pressure lubrication are 
by no means the only outstanding advantages 
of Ingersoll-Rand heavy-duty compressors*. 
For more information, about all types of com- 
pressors from 1/2 to 7500 hp, call your I-R 
representative today. 





Ingersoll- Rand 


5A) 11 Broadway, New York 4, N. Y. 


COMPRESSORS + GAS & DIESEL ENGINES - PUMPS + AIR & ELECTRIC TOOLS - CONDENSERS - VACUUM EQUIPMENT - ROCK DRILLS 











